International Library of Philosophy 
and Scientific Method 


EDITOR: TED HONDERICH 


A Catalogue of books already published in the 
International Library of Philosophy and Scientific Method 
will be found at the end of this volume 


Studies in Presocratic 
Philosophy 


Vol. I 


The 
Beginnings of 
Philosophy 


edited by 


David J. Furley 


and 


R. E. Allen 


NEW YORK 
HUMANITIES PRESS 


First published 
in the United States of America 1970 
by Humanities Press Inc, 
303 Park Avenue South 
New York, N.Y. 10010 


© Routledge & Kegan Paul Ltd 1970 


SBN 391-00077-2 


Printed in Great Britain 


CONTENTS 
PREFACE page vii 
INTRODUCTION ix 
THE CHARACTERISTICS AND EFFECTS OF PRE- 
SOCRATIC PHILOSOPHY I 
H. F. Cherniss 


Professor in the Institute for Advanced Study 
(Journal of the History of Ideas x2, 1951, 319-45) 


S THE IONIAN PHILOSOPHY SCIENTIFIC? 29 
M. Cornford 

Late Lawrence Professor of Ancient Philosophy in the University 

of Cambridge 


Gournal of Hellenic Studies 62, 1942, 1-7) 


REVIEW OF F. M. CORNFORD: PRINCIPIUM SAPI- 
ENTIAE 42 
Gregory Vlastos 

Stuart Professor of Philosophy, Princeton University 

(Gnomon 27, 1955, 65-76) 

EQUALITY AND JUSTICE IN EARLY GREEK COS- 
MOLOGIES 56 
Gregory Vlastos 

(Classical Philology 42, 1947, 156-78) 


/ THEOLOGY AND PHILOSOPHY IN EARLY GREEK 


THOUGHT 9% 
Gregory Vlastos 
(Philosophical Quarterly 2, 1952, 97-123) 


BACK TO THE PRESOCRATICS 

Sir Karl Popper 

Professor of Logic and Scientific Method in the University of 
London 

(Conjectures and Refutations, Routledge and Kegan Paul, 
1963; a revised version of the Presidential Address, first 
published in Proceedings of the Aristotelian Society 59, 1958-9, 
1-24) 


130 


CONTENTS 


VII POPPER ON SCIENCE AND THE PRESOCRATICS 
G. S. Kirk 
Professor of Classics, Yale University 
(Mind 69, 1960, 318-39) 
VIII THEOPHRASTUS ON THE PRESOCRATIC CAUSES 178 
J. B. McDiarmid 
Professor of Classics, University of Washington 
(Harvard Studies in Classical Philology 6x, 1953, 85-156) 
IX ARISTOTLE AS HISTORIAN 239 
W. K. C. Guthrie 
Lawrence Professor of Ancient Philosophy in the University of 
Cambridge 
(Journal of Hellenic Studies 77, 1957, 35-41) 

X HOT AND COLD, DRY AND WET IN EARLY GREEK 
THOUGHT 255 
G. E. R. Lloyd 
Fellow of King’s College, Cambridge 
(Journal of Hellenic Studies 84, 1964, 92-106) 

ANAXIMANDER AND THE BEGINNINGS OF GREEK 
PHILOSOPHY 281 
Uvo Hölscher 

Professor of Classical Philology, Ruprecht-Karl-Universitat, 


x 


Heidelberg 
(Hermes 81, 1953, 255-77 and 385-417) 

XII SOME PROBLEMS IN ANAXIMANDER 323 
G. S. Kirk 


(Classical Quarterly 5, 1955, 21-38) 
XIII THE PYTHAGOREA 
W. A. Heidel 
Late Professor of Philosophy, Wesleyan University, Connecticut 
(American Journal of Philology 6x, 1940, 1-33) 


YS AND GREEK MATHEMATICS 350 


XIV THE DISCOVERY OF INCOMMENSURABILITY BY 
HIPPASUS OF METAPONTUM 382 
Kurt von Fritz 
Professor of Classical Philology in the Ludwig-Maximilians- 
Universitat, Mönchen 
(Annals of Mathematics 46, 1945, 242-64) 

XV ON HERACLITUS 413 

Gregory Vlastos 

(American Journal of Philology 76, 1955, 337-68) 


vi 


PREFACE 


OUR thanks are due to the Clarendon Press for permission to 
h article XI, which first appeared in the C/assical Quarterly; 
to the Society for the Promotion of Hellenic Studies for articles II 
and IX and X, which first appeared in the Journal of Hellenic 
Swdies: to the Harvard University Press for article VIII, which 
first appeared in Harvard Studies in Classical Philology and is here 
reprinted in shortened form; to the Johns Hopkins Press for 
irticles XIII and XV, which first appeared in The American 
Journal of Philology; to the University of Chicago Press for 
article IV, which first appeared in Classical Philology; and to the 
editors of The Journal of The History of Ideas, Gnomon, The Philo- 
sophical Quarterly, Mind, Hermes, and Annals of Mathematics for 
articles I, II, V, VII, XI, and XIV respectively. 

Professor Sir Karl Popper has asked that mention be made of 
his reply in Conjectures and Refutations to Professor Kirk’s 
criticism of ‘Back to the Presocratics’ both in the body of this 
book and in this Preface. 


publis 


R. E. A. 
D. J. F. 


INTRODUCTION 


‘THIS volume contains articles on three subjects: (1) the nature 
of Presocratic thought in general; (2) the sources of our know- 
ledge of the Presocratics; (3) the earliest philosophers, up to 
Heraclitus. A second volume will deal with Parmenides and 
his successors, as far as the Atomists, Leucippus, and Demo- 
critus. 

We have tried to assemble a collection of essays which will be 
useful and interesting to students of the history of philosophy, 
the history of science, and classical literature. We have omitted 
articles with a strictly philological purpose and method, and 
aimed to please the Greek-less reader, although this has not 
always been possible. All the articles have appeared elsewhere, 
in the learned journals, but certain changes have been made here: 
(1) the article by Uvo Hélscher in Volume 1 and Hermann 
Frinkel’s ‘Parmenidesstudien’ in Volume 2 have been trans- 
lated from the original German; (2) J. B. McDiarmid’s ‘Theo- 
phrastus on the Presocratic Causes’ and Gregory Vlastos’s ‘On 
Heraclitus’ have been considerably abbreviated; (3) some articles 
have been revised by their authors; (4) Greek words and quota- 
tions have been translated into English whenever the nature of 
the article permitted this change. The place and date of the 
original publication of each article are mentioned in the Table 
of Contents. All non-trivial changes are marked by footnotes 
or in some other way. 

_ The study of Presocratic philosophy has greatly increased in 
bulk and in depth during this century, and the rate of increase 
self appears to be increasing. Where articles would suffice in the 
30s, we now have whole books, or even series of books, on 
ividual philosophers. By comparison with some other branches 
lassical literature, there has been a rapid expansion, which has 
tendered some books and articles out of date. After considering 
Several candidates, the editors have included no articles which 
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were published before 1930, and few before 1940. We particu- 
larly regret omitting articles by W. A. Heidel and F. M. Cornford 
which were significant and progressive at the time of their pub- 
lication, but appeared to us to be concerned with issues that are 
no longer alive now. 

We have tried to include articles that are frequently discussed. 
Particularly in the first volume, we have often presented both 
sides of a case. This is not, in fact, a deliberate policy: we have 
not tried to be ‘balanced’. We have simply chosen what seemed 
to us to be the best and most stimulating discussions of important 
problems—in so far as they are to be found in articles, This is, of 
course, an important qualification. For English-speaking students 
of the subject, the books by G. S. Kirk and J. E. Raven, The 
Presocratic Philosophers (Cambridge, 1957), and by W. K. C. 
Guthrie, A History of Greek Philosophy (Cambridge, Vol. I, 1962, 
and Vol. II, 1965) have been of the greatest significance. In select- 
ing material for these volumes, we have avoided reproducing 
what is already easily available, and these authors are therefore 
under-represented, Indexes to both volumes will appear in Vol.II. 
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THE CHARACTERISTICS AND EFFECTS 
OF PRESOCRATIC PHILOSOPHY* 


H. F. Cherniss 


IT is only fair for you to be forewarned that I do not intend to 
present you with an exhaustive doxography, a list of the opinions 
and systems of all the important philosophers before Socrates, or 
to offer you a formula to which the meaning of all Presocratic 
philosophy can be reduced. My purpose is merely to suggest cer- 
tain salient characteristics which, I believe, can help one to find 
one’s way through the extant remains of Presocratic philosophy 
and to appraise at something like their real value the many 
formulae which have been offered, each as the only effective key 
to the understanding of those remains, and then to indicate how 
the Presocratic thinkers affected the character of subsequent 
philosophy. 

This subsequent philosophy has unfortunately limited seriously 
and to some degree effectively prevented our direct approach to 
the Presocratics. We possess no single complete work of any of 
the Presocratic philosophers, and most of the scanty and dis- 
connected fragments that we have are preserved only because 
they were quoted by post-Socratic philosophers for their own 
dialectical purposes or quoted by later commentators of those 
philosophers in illustration of the statements which they had made 
about the Presocratics. The result is that such direct quotations of 
the Presocratics as we do possess are almost entirely a selection 
determined by the interpretations and formulations of Presocratic 
Philosophy by the post-Socratic philosophers for their own 
philosophical purposes, chiefly by Aristotle and to a lesser extent 


* A lecture originally delivered at St John’s College, Annapolis, Md., on 
10 December 1948. 
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by Plato, by the Stoics, and by the Sceptics. The ancient accounts 
of Presocratic philosophy are prejudiced in the same fashion, since 
most of them depend ultimately upon Theophrastus’ History of 
Philosophy and in that work Theophrastus interpreted the Pre- 
socratics not merely according to general Peripatetic formulae as 
might have been expected but usually in close dependence upon 
the particular formulations of Aristotle. In considering any so- 
called fragment, therefore, it is necessary not to be content to read 
it in isolation. One must take into consideration the whole context 
in which it has been preserved (a context which sometimes is as 
extensive as a whole book of Aristotle’s Metaphysics), the ultimate 
source of that context if it can be discovered, and the possible 
reasons why this particular fragment was quoted or this particular 
interpretation adopted in this particular place. Such careful 
investigation, comparison, and reflection are necessary before one 
can feel even reasonably sure that one is ascribing to a Presocratic 
philosopher a conception or an attitude that was his own and not 
some later interpretation or deformation of it. 

There is no more significant characteristic of a philosopher’s 
thought than the kind of questions that he asks, the problems 
which he feels called upon to solve as contrasted with the assump- 
tions that he makes; and it is just in this respect that the character 
of Presocratic thought is most thoroughly concealed and mis- 
represented as a result of the channels through which it has been 
transmitted. The doxographers listed the opinions of all philos- 
ophers as if they were all answers to the same questions asked in 
the same way; and each philosopher interpreted his predecessors, 
if he considered them at all, as if they had been trying to answer 
the same questions which he had posed for himself. Book A of 
Aristotle’s Metaphysics, for example, which both directly and 
through Theophrastus had greater influence upon the subsequent 
ancient histories of philosophy than any other single work, inter- 
prets all previous philosophy as a groping for his own doctrine of 
fourfold causality and is in fact intended to be a dialectical argu- 
ment in support of that doctrine, which itself implies a question 
that could not have been formulated before Plato. Aristotle as a 
philosopher is, of course, entirely justified in inquiring what 
answer any of the Presocratic systems could give to the problem 
of causality as he had formulated it; but to suppose that such an 
1 CF. Metaphysics 983 A 24-B 6 and 993 A 11 ff. 
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inquiry is historical, that is, to suppose that any of these systems 
was elaborated with a view to that problem as formulated by 
Aristotle, is likely to lead to misinterpretation of those systems 
themselves and certainly involves the misrepresentation of the 
motives and intentions of their authors. 

It is in this same book of Aristotle’s that Thales appears as the 
first of the ‘material monists’,? and this is the ultimate source of 
the convention which makes him the first identifiable figure in 
Greek philosophy. How, when, and from what origins Greek 
philosophy arose are questions which have excited interest, 
speculation, and controversy from the time of Aristotle to the 
present. Greek mythography, the Greek rationalistic spirit, the 
influence of Babylon or Egypt, the practical interests of the sea- 
faring and colonizing Milesians, mysticism, and interest in the 
form of divinity, each of these has been held responsible for the 
appearance in Ionia in the early sixth century B.C. of that systematic 
concern with the constitution and meaning of existence which is 
the essence of Greek philosophy. All of these various explanations, 
however, are based chiefly upon analogical arguments, the validity 
of which is highly dubious, and upon late Greek statements, 
which are themselves rather hypotheses and speculations than 
historical evidence. The lack of any real evidence for the resolu- 
tion of this problem is emphasized by the paucity of genuine 
evidence concerning Thales himself. What Aristotle himself knew 
about Thales’ opinions he says that he knew only by tradition; and 
this was very little and in its significance not at all clear. Thales 
declared, they say, that the earth rests upon water. So Aristotle in 
the De Caelo,3 where he discusses the position and stability of the 
earth; in the passage of the Metaphysics to which I have already 
referred he states that this notion of Thales’ followed from his 
doctrine that all things come to be from water.‘ This, at any rate, 
is a doctrine which Thales ‘is said’ to have held,’ and on the basis 
of this Aristotle makes him a ‘material monist’; but he does not tell 
us who said so. It might possibly have been Hippo, who held the 
doctrine himself and who may have sought in this way to lend it 
vuthority after the fashion of antiquity. Hippo is mentioned in this 
Same passage,® and Aristotle here suggests as a reason why Thales 
decided that all things come to be from water an argument which 


Metaphysics 983 B 20-984 A 3. 3 De Caelo 294 A 28-30. 
* Metaphysics 983 B 21. $ Metaphysics 894 A 2-3. © Metaphysics 948 A 3-5. 
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elsewhere he ascribes to Hippo.?7 What we know of Aristotle’s 
general method of interpreting his predecessors, however, and the 
specific purpose of his dialectical history in this book arouse the 
suspicion that Thales was not led from the general doctrine that 
all things come to be from water to draw the conclusion that the 
earth rests upon water, but conversely from the tradition which 
ascribed to Thales the notion that the earth rests upon water 
Aristotle inferred that he had made water the origin of every- 
thing. This suspicion is heightened by the fact that Plato does 
not mention Thales in connection with this doctrine in the pas- 
sages where, attempting to establish the antiquity of the doctrine 
of flux, he facetiously ascribes it to Homer, Hesiod, and Orpheus 
on the strength of lines that make Ocean the origin of the gods. 
To Plato Thales was one of the Seven Sages,’ a man to whom 
tradition ascribed ingenious contrivances for the practical arts.1° 
To Herodotus he was known for having advised the Ionians to 
form a confederation, for having foretold a solar eclipse, and (a 
tradition which Herodotus disbelieved) for having diverted the 
course of the Halys river which blocked the way of the army of 
Croesus." Several passages of Aristophanes show that the name 
‘Thales’ had in the fifth century B.c. come to be used proverbially 
to indicate skill in such activities as surveying and engineering, 
a usage which reflects the same tradition as the later ascription to 
Thales of the introduction of geometry from Egypt!3 and of a 
work on nayigation.!4 Such traditions, if taken seriously, can be 
used to support the thesis that Ionian philosophy grew out of an 
interest in practical techniques; but, on the other hand, those who 
insist upon finding the origin of that philosophy in mystical or 
theological motivations can appeal to the traditions according to 
which Thales first declared souls to be immortal,'5 asserted that all 
things are full of gods,'6 and ascribed a soul to the magnet because 
it moves iron.!7 The trouble is that tradition assigned these or 
similar statements to other philosophers or sages also,'® that, 
strictly considered, the last two are not consistent with each 


7 De Anima 405 B 2-3. ® Cratylus 402 B-C, Theaetetus 152 E and 160 D. 
9 Protagoras 343 A. 10 Republic 600 A. 11 Herodotus, i. 74, 75, 170- 
12 Clouds 180; Birds 1009. 13 Frag. der Vorsoks, i. 76, 10 ff. 
14 Frag. der Vorsok., i. 80, 3 f 15 Choirilus apud D.L., i, 24. 

16 Aristotle, De Anima 411 A 7-9. * Aristotle, De Anima 405 A 19-21. 
18 CF., e.g, Aristotle, De Part. Animal. 645 A 17-21; Plato, Laws 899 B where 
no author is given, 
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other, and that quite contrary interpretations of these statements 
can be defended with equal force. To say that all things are full of 
gods, for example, may be to mean that all things are divine in a 
mystical or religious sense or equally to mean that nothing is, in 
the way that the author of the Hippocratic essay, ‘On the Sacred 
Disease’, asserts that all diseases are divine and all human, mean- 
ing that no disease is sacred in the religious sense at all.?° 

‘The fact is that about Thales’ philosophy, if he had one, 
nothing was certainly known even in antiquity. He had become a 
kind of ‘culture-hero’ of philosophy; to his name were attached 
apophthegms and edifying anecdotes to illustrate, sometimes in 
contradictory fashion, the characteristics of the philosopher; and 
attempts were made to derive Greek philosophy through him 
now from foreign and again from indigenous sources by making 
him a pupil either of the Egyptian priests and the Chaldeans?! 
or of Homer and Hesiod.?? For all purposes of practical considera- 
tion Greek philosophy begins with Anaximander, and so it did 
in ancient times too. That is the kernel of truth in the artificial 
scheme of successions preserved in the first book of Diogenes 
Laertius,2? according to which Ionian philosophy began with 
Anaximander, and Thales, though he is presumed to have been 
Anaximander’s teacher, is listed not among the philosophers but 
among the sages. 

Anaximander did write a book which was known to Apollo- 
dorus of Athens in the second century 3.c.; and because of this, 
although only a few words of that book have been preserved for 
us, and because Anaximander had made a map which engaged the 
attention of Eratosthenes, so that his place in the geographical 
tradition is still discernible, we are not restricted for our know- 
ledge of his work to the doxographical tradition alone. To 
totle and to Theophrastus, and hence to the doxographies 
derived from Theophrastus, only those of Anaximander’s state- 
ments were of interest which dealt with cosmology or natural 
science and appeared to have ontological or metaphysical implica- 
tions; but study of the material that does not derive from this 


1 CE, Cherniss, Crit. Pres. Phil., p. 296, n. 26. 

* Hippocrates, Morb, Sacr. xxi. 21 Frag, der Vorsok.s, 11 A 11. 

2 Probus ad Vergil., p. 21, 14 K (Dox. Graec., p. 91 b); Heraclitus, Quaest. 
omerieae, Ch. 22; Theodoretus, Graec, Aff. Cur. ii. 9 (Dox. Graec., 170). 
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tradition has shown that Anaximander was not merely a physi- 
ologer in the Aristotelian sense and suggests that the orientation 
and the interests of the Ionian philosophy of Anaximander’s 
time were far different from what Aristotle would lead one to 
believe. 

Anaximander’s purpose*+ was to give a description of the in- 
habited earth, geographical, ethnological, and cultural, and the 
way in which it had come to be what it was. His book began with 
a cosmogony and ended with a description of the contemporary 
world which was in a sense a commentary on the map of the in- 
habited world that he had charted; it proposed a theory of the 
origin of the earth and the heavenly bodies and their arrangement, 
explained the appearance of land-masses on the earth and of 
geological, geographical, and meteorological phenomena; and 
proceeded to account for the development of human life upon the 
land, the distribution of nations, and the origins and dispersion of 
civilization. The details of his theories aside, the startling and 
important features of his thought are its universality of scope, its 
freedom from anthropocentric orientation, and the strictly 
impersonal causal nexus which is assumed to hold together all 
objects and events, This is Ionian ‘historia’ in its full sense, the 
investigation of all existence without specialization or compart- 
mentalization. Anaximander is at once astronomer and geo- 
grapher, cosmogonist and genealogist, meteorologist, biologist, 
anthropologist, and historian—not any of them as profoundly as 
were the specialists to follow him but all of them equally in the 
service of the complete object of ‘historia’, knowledge of all the 
world as it is. Moreover, in this world, which is the object of his 
investigation, man has come to be under the same conditions and 
limitations as other objects; he is not something apart from the 
world but is of it and determined by it, not having been always 
such as he is now but having developed from animals of another 
kind,?5 animate beings themselves having developed from in- 
animate matter.26 Nor is this world, or cosmos of earth, sun, 
moon, and stats unique; there is at any moment an unlimited 
number of such worlds, all of which arise from ‘the unlimited’, 
which encompasses them all, and into which all of them ulti- 
24 Cf, W. A. Heidel, ‘Anaximander’s Book, The Earliest Known Geographi- 


cal Treatise’, Proc. Am. Acad. of Arts and Sciences, Vol. 56, No. 7, April 1921. 
28 Frag. der Vorsok., 12 A 10 and 30. 26 Ibid., 12 A 11 (§ 6) and 30. 
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mately pass away to be replaced by others which arise in the 
same fashion.?7 This ‘unlimited’, zo apeiron, that from which all the 
worlds and all that is in them are separated out and into which they 
are again absorbed, is not a single unqualified substance from 
which entities are developed by qualitative change. The distinc- 
tion of quality and substrate, the notion of alteration, and the 
logical conception of identity which makes a paradox of change 
had not even occurred to Anaximander; they are conceptions 
which were to come later and gradually, and they have to do 
with Anaximander’s arche or ‘reservoir’ only in the sense that it 
involves them as problems which are as yet unrecognized. For 
‘Anaximander the apeiron was simply a boundless expanse of infi- 
nitely different ingredients so thoroughly mixed together as to be 
severally indiscernible in the mixture but which when segregated 
from the mixture are recognizable as all the differences of an arti- 
culated world;?8 it is like nothing so much as that ‘limitless sea of 
dissimilitude’ into which, in the myth of Plato’s Poliżicus,?9 the 
cosmos is periodically in danger of sinking. A passage derived 
from Theophrastus3° proves that Anaximander refrained from 
specifying further the nature of this reservoir of all existing 
things; but the designation that he chose for it, the adjective 
apeiron substantivized by the definite article, since it has the 
appearance of an abstraction, made it easy for Theophrastus to 
follow Aristotle?! and, despite his better knowledge, taking to 
apeiron in Axistotle’s sense of arche as a ‘principle’ or ‘element’ 
rather than in Anaximander’s of ‘source’ or ‘reservoir’ ,3? to inter- 
pret it in terms of Aristotelian prime matter as the substrate 
which is the indeterminate potentiality of all the properties, 
none of which it has actually.33 Before Plato, however, both the 
name and the notion of abstract quality were unknown, and for all 
Presocratics what we call a quality was a characteristic which 
could not be considered separately from that of which it was 
characteristic.3+ To apeiron is in this respect no different from such a 
designation as to thermon. As the latter does not mean ‘heat’ in 
27 Cf, Frag. der Vorsok.5, 12 A 9, 10, 11, 14, 17. 

3 Crit, Pres. Phil, pp. 375-9- 29 Politicus 273 D. 

30 Frag. der Vorsok.5, 12 A 14 (i. p. 85, 5-6). 

€g., Physics 204 B 22 ff. (Frag. der Vorsok.5 12 A 16). 

2 CF, Heidel, Class Phil., vii. (1912), 215-28. 

3 Frag. der Vorsoks, 12 A 9 a. 34 CF. Crit. Pres. Phil., p. 362. 
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Aristotle’s sense or ours, an abstract quality which cannot be 
anything other than itself, but that which is hot or all hot things, 
which being hot may yet at the same time have many other 
characteristics, so the former means that which is ‘unlimited’, 
though besides this significant characteristic it may have other 
characteristics too. The significance of the fact that Anaximander 
called his arche simply 40 apeiron without further specification or 
restriction is not that limitlessness or infinity exhausts its nature 
but that it is unlimited without restriction, unlimited in every 
sense of the Greek word, in extent, in multitude, and in kind, in 
short not that it is po/entially everything being actually nothing but 
infinity, as the Peripatetic interpretation would have it, but that it 
is everything in actuality. Once this is recognized one finds no 
trouble but only consistency in the fact that the one Greek 
sentence of Anaximandet’s which has been preserved, if not in his 
own words at least in a paraphrase of Theophrastus’, refers to the 
apeiron or rather to its ingredients in the plural number.35 That is 
in itself a clear indication not only that the apeiron is not to be 
interpreted in the Peripatetic manner but also that the modern 
fashion of considering it to be a development of Hesiod’s chaos3® 
is equally erroneous, for the chaos of the Theogony is mere yawning 
emptiness,37 whereas the apeiron is full and positive and active too, 
a congeries in continual motion, a motion which the doxographers 
tend to abstract 38 but which Anaximander really took for granted 
as one of the characteristics of all the ingredients of the apeiron, as 
is shown by Theophrastus’ criticism that he provided no efficient 
cause but acted as if matter moves itself.39 There is no description 
of this movement of the apeiron, and it may be that Anaximander 
gave none, though he apparently supposed that, once separated 
off, the sections of the apeiron were articulated as worlds in a 
vortex; 4° but he did assume that the apeiron must be in constant 
motion, that this leads to the separating-off which produces the 
articulation of worlds, and that consequently, whether directly 
35 Frag. der Vorsok.5, 12 B 1 in its context, 12 A 9. 

36 Cf., e.g., Gigon, Der Ursprung der Griechischen Philosophie, pp. 30 and 61. 

37 CF. Theogony 700; Jaeger, Theology of the Early Greek Philosophers, p. 13. 

38 CF. Frag. der Vorsok.8, 12 A 9 (i, p. 83, 12), 12 A 11 (i, p. 84, 5-6), 12 A 17 
(i, p. 86, 20-5), and the extreme case 12 A 12. 

39 Frag. der Vorsok.5, 12 A 14 (i, p. 85, 6-8). 


4 CF. Burnet, Early Greek Philosophers.3, pp. 61-2 on Heidel, Class Phil., I 
(1906), 281. 
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by its own movement or indirectly through that of the articulated 
world or both, it also causes the reabsorption of these worlds into 
jtself. This may be what he meant by the statement, if it is really 
his, that the apeiron, which he called ageless, deathless, and in- 
destructible, encompasses and guides all things.41 Ageless, death- 
less, and indestructible are traditional Greek epithets of the gods. 
Because Anaximander applied them to his apeiron, which guides 
all things, and Aristotle concluded that this is what is considered 
to be divine, + it has recently been contended + that there is a deep 
religious significance in Anaximandet’s conception, that he 
thought he had found a proof of the existence of Divinity, the 
general concept of which he first expressed, and that his system is 
in fact a theology, theogony, and theodicy in one. This is a con- 
clusion which is at the very least unwarranted, even if Anaxi- 
mander did say that what is divine is his apeiron, which is far from 
assured by the evidence, and call the articulated worlds ‘gods’, 
as the doxography reports.4+ The latter source in the same context 
tibes to Thales the statement that god is the mind which 
fashioned all things from water,45 a manifest fiction which casts 
suspicion upon the report concerning Anaximander’s worlds. 
Among the sayings ascribed to Thales 46 is one that defines the 
divine as that which has neither beginning nor end. Such sayings 
are ‘floating maxims’ ascribed now to one sage and now to 
another; but they are undoubtedly old, and Aristotle probably had 
in mind nothing more than this traditional saying when he 
remarked that the unlimited is what is considered divine. In any 
case, Anaximander’s apeiron is in no way conscious or personal 
and, if it guides all things, it does so in no voluntary sense. The 
worlds which are segregated from it are reabsorbed by it ‘as needs 
must be’, and Anaximander envisaged this repeated process as a 
settling and resettling of accounts among the ingredients of the 


“i Frag. der Vorsok.5, 12 A 15 (i, p. 85, 17-21): dOdvarov Kal dvcbAeOpov alone 
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apeiron which by being reabsorbed into the common mixture 
make amends and requital to one another for injustice done ‘in 
the fixed order of time’.47 This is according to him the law of all 
nature, ‘law’ literally in the sense of a drastic process which con- 
tinually redresses the balance among the constituents of existence, 
the apeiron being the common fund in which all accounts are 
equalized. If this is to be considered in relation to theology, it 
must be admitted to be a complete rejection of all that was tradi- 
tional in Greek religion. It is the denial that natural order can be 
suspended by any supernatural being or force, the denial in fact 
that any supernatural being can exist, and the assertion that, if the 
divine means anything at all, it can mean only the system of nature 
ordered according to infrangible law. 

This conception of nature as an all-inclusive system ordered by 
immanent law was Anaximander’s most important legacy to sub- 
sequent thought. The universal sweep of Anaximander’s genius 
had drawn a cosmological picture, the general outlines and major 
motifs of which determined the limits and the direction of all sub- 
sequent Presocratic speculation in this field; but the picture that 
he had drawn, if judged seriously by his own guiding principle, 
would obviously require greater elaboration and precision and 
rectification in detail and was most influential and most fruitful 
through the implicit problems to which it unwittingly called the 
attention of all who looked upon it with understanding. It is in 
this light that the achievement of Anaximander’s younger towns- 
man, Anaximenes, must be appreciated. Anaximenes apparently 
lacked the encyclopaedic interest which characterized Anaxi- 
mander. At any rate, so far as is known, he confined his attention 
to cosmology and natural science—or better, natural history; but 
within this special field, applying with extreme rigour and con- 
sistency Anaximander’s conception of nature, he devised a simple, 
elegant, and universal theory to account for those very aspects 
of the physical processes concerning which Anaximander’s 
account was vague and unsatisfactory. 

The numberless differences in the articulate world had not 
really been explained by Anaximander at all; he had simply sup- 
posed that they are all present in the reservoir of the apeiron from 
which they are separated out and into which they are again 
absorbed. He had not even considered what this process logically 
47 Frag. der Vorsoks, 12 B 1. 


10 


PRESOCRATIC PHILOSOPHY 


involves: the question of the existence of minute homogeneous 
particles, the determination of the specific character and form of 
such particles, the relation of the processes of segregation, 
aggregation, and dispersion; or the sufficient reason why any one 
of these processes should occur when and where it does ‘in the 
fixed order of time’, To this last question Anaximenes offered no 
answer either; but he did attempt really to explain the existence 
of differences and to derive them from a single source by a single 
natural mechanism, for the operation of which he found evidence 
in the physical world about him. This was the mechanism of 
condensation-rarefaction. All change of every kind he regarded as 
the result of this one mechanism, in modern terms as a function of 
the variation of density. The air we exhale is a cold thing, if we 
compress it with our lips; if we relax our lips in exhalation, it is 
rarefied and becomes something hot.48 If then it is compressed 
further, it should become water and finally earth and stones; but, 
if further rarefied, it should become fire.49 These are definitely 
changes of one thing into another, not alterations of quality in a 
single substrate which remains identical;5° but, since the most 
evenly distributed body and the most extensive is air and also 
because air as ‘breath’ is identified with the soul that ‘holds living 
bodies together’, Anaximenes made air, as it were, the mani- 
festation of normal density and substituted it for the apeiron of 
Anaximander. That the theory was evolved within the frame of 
Anaximander’s cosmology is clear from the fact that Anaximenes 
made this extra-cosmicair unlimited in extent, that the world is pro- 
duced from it and reabsorbed into it, though by the new process 
of condensation and rarefaction, and that within the boundless 
air innumerable worlds are supposed to exist simultaneously and 
to pass away to be replaced by others.5! The correction of Anaxi- 
mander’s system was far from being a mere detail, however; 
Anaximenes was obviously aware of its importance, for he applied 
his general theory of rarefaction and condensation with impressive 
consistency to all the details of his cosmogony, astronomy, 
geology, and meteorology. His analysis of all objects and events 
in the physical world as aspects and functions of a single 
“8 Frag. der Vorsok.5, 13 B 2. 
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quantitative process is the ultimate achievement that characterizes 
the orientation of Milesian philosophy. 

It emphasizes at the same time the limitations of that philos- 
ophy, limitations which were to become important and stimulat- 
ing problems for subsequent thinkers. Not even Anaximenes 
thought to give any sufficient reason for the universal process 
which he had derived, either in general or in its particular mani- 
festations. The bodies which change into one another, including 
the boundless air, were assumed to be in constant motion. The 
doxographical report that he supported this with the reasoning 
that they would not change if they were not in motion‘? is 
probably a Peripatetic reconstruction; that motion is the natural 
state of all body seems to have been an unconscious assumption 
of his as well as of Anaximander’s. At any rate, he did not bother 
to establish any reason for motion or any causal relation of motion 
to the stages of the natural processes which he elaborated. More- 
over, the logical difficulties involved in Anaximander’s ingredients 
of the apeiron are present in another form in the theory of Anaxi- 
menes, for the designation ‘air’ did not imply for him an identity 
which includes homogeneity, since the other characteristics of air, 
as of all bodies, depend upon the mechanical distribution of its 
parts and such a notion involves the logical difficulty of identify- 
ing the ‘parts’; 53 but Anaximenes was no more aware of this 
problem, upon which the Eleatic criticism first focused attention, 
than Anaximander had been before him. What was more obvious 
if not more important, the Milesians had succeeded in naturalizing 
man in the cosmos but had done it so thoroughly as to reduce 
him to a physical object on the same level as all other physical 
objects; and these physical objects Anaximenes had in fact, 
though unwittingly, dissolved. His notion that all things change 
according to a quantitative mechanism leads directly to the con- 
clusion of physical relativism, for, if water is air that has been 
‘rearranged’ by compression, air is also water that has been ‘re- 
arranged’ by rarefaction, nothing is anything but a different 
degree of everything else, and only the process itself remains 
fixed. 

This conclusion was drawn with radical thoroughness by Hera- 
clitus. In the case of Heraclitus all the difficulties involved in the 
interpretation of the Presocratics are magnified and are, more- 
$2 Frag. der Vorsok.s, 13 A 7, § 2. 83 Cf. Crit. Pres. Phil., p. 380. 
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over, further complicated by special factors. Whereas the Milesians 
had written in sober prose continuous treatises in which they at- 
tempted to give a systematic account of their subject, the book 
of Heraclitus, though written in prose, consisted of a series of 
apophthegms unconnected by any obviously logical transitions 
and expressed in an elaborate oracular style. Heraclitus ap- 
parently intended thereby to follow the example of the god whose 
oracle in Delphi, he said,5+ neither states anything nor conceals it 
but gives a sign. Such writing is difficult to interpret objectively 
but easy to quote for one’s own purpose, particularly if one 
selects phrases that sound significant and quotes them without 
their context. Heraclitus was widely quoted in this fashion in 
antiquity; and a substantial number of these quotations is extant, 
in many cases different pieces of a single apophthegm quoted by 
different authors for different purposes and with different in- 
terpretations. Aristotle, fitting Heraclitus into his general scheme 
of Ionian philosophy, made of him a material monist who 
derived all the world from a single element but for this element 
chose fire instead of Thales’ water, Anaximander’s infinity, and 
Anaximenes’ air. Nothing of this could have been guessed from 
the remarks of Plato to whom Heraclitus stood for the constant 
flux of all things and the everlasting accord of the discordant. 
The Stoics read into his book all their own doctrine including the 
endlessly recurring cycle of the articulation of the world from 
seminal fire and its destruction in conflagration; and the Christian 
writers turned him into a prophet of their own Last Judgment 
and the punishment by Hell-Fire. Still by weighing all these 
conflicting interpretations against one another and carefully com- 
paring the many fragments of the apophthegms that are pre- 
served it is possible to discern the intention and the main 
characteristics of Heraclitus’ thought. 

He believed 55 that he had discovered a truth which none of the 
teachers of men nor any of the mass of men had yet recognized 
although it manifests itself to everyone at every turn. Over and 
over again the extant fragments state the thesis that everything is 
itself and its opposite, all things are both one and many, because 
all things are in constant flux, a flux, however, that is not disorder 
but a harmony which, though hidden, far surpasses any sen- 
sible harmony. It is to signify this that he calls the world an 
54 Frag. der Vorsok.5, 22 B 93. 85 CE. Crit, Pres. Phil, pp. 380-2. 
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everlasting fire ‘kindling according to measure and according to 
measute being extinguished’. Fire for him was neither a mete 
symbol of the universal process nor a substrate persisting as 
identical throughout its qualitative alterations. He speaks of it 
both as a token for exchange like gold in trade and as involved in 
change itself; and it was the easier for him in this case to identify 
the sign and the thing signified, since fire does appear to be the 
one existing phenomenon that is nothing but change. Even so the 
Buddhists used it, for whom there is no Being but only con- 
stantly shifting events in Becoming which is itself merely flux, 
flux of nothing. 

Anaximenes had discovered that all the diverse entities in the 
world could be reduced to varying degrees of a single process, 
but he still retained the matter which changes and even clung to 
one phase of it as normal and so somehow more ‘natural’ than the 
others. Heraclitus simply followed his discovery to its logical con- 
clusion, for it too implied that everything was one and many, one 
thing now and many things before or hereafter. It is then the 
process alone which really exists, and all the distinctions made by 
men are but fleeting phases of the process. If everything were 
smoke and all the other senses declared the single identity of all, 
the nose would still deny it and smell out differences; as it is, the 
senses assert that the world is a multitude of differences, whereas 
it is really one, the process that is fire. 

Heraclitus is not to be understood, however, as simply con- 
tinuing and extending Milesian philosophy. Even in developing 
the logical implications of Anaximenes’ theory he radically altered 
its orientation; and despite any Milesian influence that can be 
discerned in the details of his pronouncements, the characteristics 
of his thought were entirely different from those of the Milesians 
and something entirely new. The difficulties that the doxographers 
found in extracting from his book a systematic natural history like 
that of the Milesians and the inconsistency of the accounts that 
they did produce are evidence that he had not intended to give 
what they insisted upon finding in his writings. We can still 
judge for ourselves the fashion in which his sporadic references to 
natural phenomena were used to construct for him a scientific 
doctrine. The doxographers state that he believed the apparent 
size of the sun to be its real size; 56 but fortunately the statement 
86 Frag. der Vorsok., 22 A 1, § 7. 
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from which they elicited this notion of a reactionary astronomy 
is still preserved. Heraclitus had said: the sun you can cover with 
one human foot; but the boundaries of the soul you could not 
discover, though you trod every path, so profound is its mea- 
sure.5? This obviously was not meant to be astronomy at all; it has 
to do with the soul, not the sun, and goes to support the view of 
the ancient commentator Diodotus that the subject of Heraclitus’ 
book was not natural science and that the references to natural 
phenomena in it had been introduced only by way of illustration.s® 
Heraclitus was, in fact, not interested in ‘historia’ as such. He was 
willing to concede that one should investigate many things; 59 
but he was scornful of erudition on the ground that it does not 
teach intelligence, and with his usual picturesqueness of expres- 
sion he first stated the limitations of the instruments of ‘historia’: 
the senses are bad witnesses to them whose souls cannot under- 
stand their reports.® It is not natural phenomena but the meaning 
of them that one must comprehend if one is to achieve wisdom; 
wisdom not information or learning is the goal of man, and 
Heraclitus condemned all those whose accounts he had ever 
heard because none of them had understood that wisdom is apart 
from everything else.6* Yet the way of this comprehension is 
open to all men; he had achieved it by examining himself, ® and it 
is possible for all men to know themselves and so to think 
soundly.6+ 

‘The meaning behind phenomena that he had so discovered was 
not only that the whole world is a process and nothing else, a 
process that had no beginning and will never have an end,°s but 
that all things are one? because the process has an ineluctable 
order, the order being a fixed proportion of change. This is the 
‘hidden harmony’ that determines the phenomenal world which 
manifests and signifies it;67 it is that which, being ‘common’, 
binds all the phases of the process together and renders the world 
intelligible to men if they will only open their eyes to it; 68 it is the 
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divine law on which all human laws are nourished.°? Heraclitus 
had, of course, no notion of positing a conceptual pattern apart 
from the world of phenomena; the latter for him was the pattern, 
and the very possibility of distinguishing them was not to be 
envisaged in the time of the Presocratics; but he for the first time 
in Western thought declared that reality is not the world that we 
perceive nor any part of it but a formula that is at once hidden and 
manifested by this perceptible process. 

At least as significant for this first inclination of Greek thought 
in the direction of idealism is the revolutionary notion that the 
meaning of the world is to be discovered not by looking outward 
to phenomena but by probing one’s own soul. In this case too 
Heraclitus did not distinguish two kinds of being. He did not 
separate the soul from the phenomenal world but thought of it as 
just another phase of the world process like the phases that are 
water and earth, in fact as fiery vapour which is a change from 
moisture and which changes into moisture again.7° As fire, then, 
it is the purest or highest phase of the world-process, though 
even in this phase distinctions can be made and the soul that is dry 
is wisest and best.7! The soul thus being part of the cosmic process 
and the best or clearest phase of it, it was no more than con- 
sistency for Heraclitus to call it also a profound formula or propor- 
tion that augments itself;72 and one can understand how he may 
then have arrived at the notion that it should be possible to dis- 
cover the meaning of the world by examining one’s own soul, 
since it is the clearest phase of the ordered cosmic process. The 
soul, fire in this phase of the cosmic process, is supposed at the 
same time to be intelligent, of course;73 and that should have 
raised the problem of the identity of subject and object and the 
puzzle of self-knowledge, but such questions did not occur to 
Heraclitus. What is important and new is, first, his assertion that 
introspection is a way of gaining knowledge about reality and, 
second, the ethical imperative that rings in all his words. Philos- 
ophy is no longer a matter of intellectual curiosity; it is a moral 
duty. It might seem that man, who is only a fleeting phase in the 


69 Frag. der Vorsok.s, 22 B 114. 7° Frag. der Vorsok.S, 22 B 12 and 36. 
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endless process of the world, need and can do nothing but resign 
himself to his lot; but Heraclitus insists, however inconsequently, 
that he can and should maintain his soul in a state of intelligence, 
understand the true nature of the world, and act in accordance 
with his knowledge.74 

It has been suggested that the conception of geometrical pro- 
portion, which was so important to Heraclitus and the function of 
which in the cosmos he tried to indicate by expressing many of his 
apophthegms in that form, was in origin Pythagorean and was 
known to Heraclitus from that source.75 Pythagoras is one of the 
persons attacked by name in the extant fragments of Heraclitus,7® 
so that the latter knew or thought that he knew something about 
him and may very well, despite his antagonism, have adopted some 
notion of his or of his followers. Pythagoras himself wrote 
nothing; Plato knew him only as the institutor of a way of life;77 
and in the works of Aristotle he is scarcely mentioned and his 
name is never associated with any of the doctrines ascribed to his 
school.78 A passage of Xenophanes?’ in which the doctrine of 
metempsychosis is ridiculed was supposed to refer to him, though 
his name is not mentioned there; and a fragment of Empedocles*? 
celebrating an unnamed man who remembered ten or twenty of 
his incarnations was also taken in late antiquity to be a reference to 
Pythagoras. This theory of metempsychosis, which was to be 
adopted by Empedocles and later to be given a major role in 
European philosophy and poetry by Plato’s integration of it into 
his philosophy, had been introduced into Greek thought before 
the time of Heraclitus, as the fragment of Xenophanes shows. If 
Heraclitus knew it as Pythagorean, it might well have been the 
source of his antagonism, for such a theory asserts the persistence 
of the individual soul and absolves it from participation in the 
process of cosmic change. 

In one fragment Heraclitus calls Pythagoras ‘the ancestor of 
swindlers’;8! in another’? he brackets him with Hesiod and with 
Xenophanes and Hecataeus, condemning them all for lack of 
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intelligence despite their erudition. Hesiod’s theogony, his 
differentiation of all the gods and cosmic powers and his failure to 
understand that all these are only different phases and aspects of 
one ordered process without beginning or end, was certainly 
what aroused the wrath of Heraclitus,’ who was probably 
incensed against Hecataeus too more by his genealogies and their 
connections with gods and heroes than by the geographical and 
historical parts of his work. Xenophanes, a poet and rhapsode, 
who has become a figure in the history of Greek philosophy by 
mistake, could have been singled out for censure from among all 
other poets of his kind for only one reason. His historical poems 
could not have been unique, his references to natural phenomena 
were sporadic and made only for the sake of denying both the 
mythological and the subtly scientific explanations of them; he 
ridiculed metempsychosis and abominated the mythology of 
Homer and Hesiod as heartily as Heraclitus did, and like Hera- 
clitus he waged incessant war upon the traditional theology and 
ritual of Greek polytheism. He maintained that God is one and 
not anthropomorphic in any sense,3* a belief that so far might 
have made him not uncongenial to Heraclitus; but he also insisted 
that God never moves or changes,’ and such a notion Heraclitus 
was bound to denounce with the utmost vehemence. 

The theology of Xenophanes and the doctrine of metem- 
psychosis arose outside of the main current of Greek philosophy. 
Both, greeted with scorn at first, were soon to exercise upon it 
intense though sporadic and tangential influence until finally 
they merged in the philosophy of Plato. The relations of early 
Pythagoreanism are even more nebulous, for there were no 
Pythagorean writings earlier than the time of Socrates and the 
later ascriptions of theories to the early school and to Pythagoras 
himself are quite untrustworthy. Unlike all other Presocratic 
thinkers the Pythagoreans formed communities whose ultimate 
purpose was moral self-improvement, and so a good deal of their 
concern was with the practice of a sort of mental and physical 
hygiene in which the discipline of silence and self-examination, 
taboos of various kinds, music, and mathematical studies were 
all ingredients. In their cosmological physics they seem to have 
adopted and accommodated to their own use the theories of the 
83 Frag, der Vorsok, 22 B57. t Frag. der Vorsok.s, 21 B 23. 
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Milesians;8° but the distinctive characteristic of their whole 
doctrine was the tenet that all things are numbers. Numbers the 
held to be groups of units, the units being material points hee, 
which there is ‘breath’ or a material ‘void’; and they quite literall 
identified ; all phenomenal objects with such aggregations N 
points, without, of course, considering whether these material 
points were themselves divisible or not.87 This was rather a 
materialization of number than a mathematization of nature, but 
it undoubtedly seemed to the Pythagoreans to be the only way of 
explaining the physical world in terms of those genuinely mathe- 
matical propositions which they had proved to be independent! 
valid and which they therefore took to be the nature of the cate 
reality that they could imagine, the reality of the physical ait 
The influence in many directions of this first crude step of mathe- 
matical physics was later to be enormous, as was the Pythagorean 
application of mathematical conceptions to astronomy. In a sense 
it was the first attempt to apply the results of purely deductive 
reason to natural philosophy, but it was too crude and too un- 
conscious of itself to be fruitful at once; and so it was not from 
Pythagoreanism directly that the impetus which this method gave 
to Greek thought came. 
According to one ancient tradition88 Parmenides had been 
strongly influenced by a member of the Pythagorean sect. As his 
home was Elea in Magna Graecia, it is not unlikely that he was 
acquainted with the Pythagoreans; and the example of mathe- 
matical proof learned from them may have determined the 
rig zorously deductive form of his argument and may have been the 
origin of his confidence in this method. Beyond any reasonable 
doubt, however, despite the recent fashion to deny it,89 it was the 
book of Heraclitus that aroused Parmenides to protest and to 
formulate the argument which at first must have seemed to be a 
final check to all natural philosophy. It is clear enough that te 


Pres. Phil., p. 398. 8 CE. Crit. Pres. Phil 

i , P- 398. . Crit. Pres. Phil., pp. 386- 

nDL ix. 21; cf. Burnet, EGP3; p. 170, PAs 

° Cf. for example Gigon, Der Ursprung der griechischen Philosophi 

Jaeger, Theology of the Early Greek Phileopers pp. 101, ERER Paella 
3. They do not follow Reinhardt and Abel Rey in placing Parmenides 

before Heraclitus but treat them as if they were entirely ignorant of cach other 

T is certain that Heraclitus, who attacked so many people by name, did not 

w i i i 
know Parmenides, for, if he bad, he would certainly have attacked him 


79) 


THE CHARACTERISTICS AND EFFECTS OF 


intended his criticism to apply not to Heraclitus alone but to all 
accounts of the world of change, those formulated by natural 
philosophers and those implicitly adopted by laymen alike. He 
says as much,% but his most virulently scornful description of the 
error that pervades all such accounts reproduces the peculiar and 
characteristic expressions of Heraclitus. This is reasonable, for 
Heraclitus had made explicit what was implicit in all the theories 
of a changing world and had developed to the extreme of their 
logical consequences and as a positive doctrine the unformulated 
assumptions of naive common sense upon which all the natural 
philosophers had hitherto unconsciously built. Parmenides saw 
this, that the opinions of all men were unconscious and un- 
systematic Heracliteanism and that in refuting Heraclitus he was 
refuting them all; that is why he employed the significant phrases 
of Heraclitus to characterize the opinions of men in general. Even 
the form into which Parmenides put his book bespeaks its origin 
as a protest inspired by the haughty words of Heraclitus. Parme- 
nides was the first Greek philosopher, and apart from Empedocles 
who imitated him in this the only one, to express himself in 
poetry, poetry far different in tone from the silloi of Xenophanes, 
the epics of Homer, and the didactic poems of Hesiod and not to 
be understood as mere imitation of any of them. It is at least pos- 
sible that he intended his hexameters themselves to be a reply and 
a reproach to Heraclitus’ oracular and apophthegmatic style and 
that by using the most solemn and noble form of expression in the 
Greek tradition he meant to emphasize the seriousness and 
supreme objectivity of his own argument in contrast to the 
cryptic symbolism and sibylline tempestuousness of Heraclitus.’ 
However it may be with the poetical expression, the proëm of 
Parmenides’ book was certainly meant to contrast to the intui- 
tional subjectivism of Heraclitus the universal objectivity that he 
claims for his own argument. This whole argument is the speech 
of an unnamed goddess whom he reaches by travelling on a road 
apart from the path of men’ through the gates of day and night,* 
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which Justice, the ineluctable Law of Being,’5 opens for him; and 
this goddess warns him to beware of the senses and to jud A b; 
Jogos alone. ®® Heraclitus too had bidden men distrust oe i 7 
and heed the Zgos; but this Ægos all were to find by intros; ane 
as he had, because it is common to all.97 Parmenides, Hepes a 
effect denied that introspection is any more trustworth faa 
sensation, for the insight of men can be erroneous too;98 for his 
own argument he claimed exemption from the possibilit of 
human error by representing it to be the revelation of a iie S 
who is nameless and who dwells beyond the Law of Ben Th 
os that Heraclitus bade men heed declared all things to reas 
ause it was the formula of the incessant change of which the; 
are part and which they would therefore discover within ene 
selves; but the /ogos by which Parmenides is bidden to judge i 
independent of men and of the world—it is pure reason ia is 
the sovereign canon of Being itself. ey 
Everyone had assumed that something exists. The whole ar, 
ment of Parmenides proceeds by applying the law of the aided 
middle to prove that the identity of what és precludes the 
sibility of any characteristic except just being. This, he iain, 
invalidates all the theories which, disregarding the fact thata thir y 
is what it is, proceeded to talk about change as if not E phen 
of oe and so every existing thing had either to be or not to 
De; here lies the decision, but to put the case is to answer it, fe 
Ear of anything is to think of it as being. The essential tate ot 
being, the inner necessity that a thing is identical with itself, holds 
i fast in bondage and allows it neither to come to be nor to pass 
= ay. The impossibility of any and all process is established b the 
eee consequences of identity.1°° As for all false iotoni GE a 
pi d of difference and of change, the goddess lays bare the funda- 
nental error that underlies them by showing that a whole plausibl 
cosmology is derivable from the minimal error of ai ia 
things that need not be identified.1°t This men do, A endian 
°S CF, Ibid, 28 B 1. 2 } ate 
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fashion believing that to be and not to be are the same thing and 
not the same;!°? and so the articulate world is simply the con- 
sequence of an erroneous human convention. Heraclitus had 
declared that the Zgos shows that all things are one; in a radical 
sense that he could not have contemplated the Zgos of Parmenides, 
not intuition but strict deductive logic, did conclude that, since 
nothing but Being can be, Being is all that is, an increate, im- 
perishable, immobile, indivisible, homogeneous, and continuous 
unit that neither was nor will be but simply és.1°3 

Once the argument of Parmenides had been stated, it was no 
longer possible to make the tacit assumptions and to leave un- 
defined the indefinite conceptions with which all earlier philos- 
ophy had operated. The possibility of motion and multiplicity, 
the very possibility of the physical world had been impugned; and 
natural philosophy was forced to face the logical, epistemological, 
and metaphysical problems of identity and difference, of appear- 
ance and reality, of truth and error. The Parmenidean logic had 
rudely checked the course of Greek thought, but the check was 
also a mighty stimulus; and, working alternately as stimulus and 
corrective check, it determined the subsequent course of Pre- 
socratic philosophy which was in the main a series of attempts to 
save the world of nature without transgressing the rules of the 
new logic. 

The most significant and fruitful of these attempts were the 
systems of Empedocles, Anaxagoras, and the Atomists. Empe- 
docles!*# posited the existence of four physical bodies: earth, 
water, and fire (the three phases of Heraclitus’ process) and air 
(for he had discovered that atmospheric air is a material body); 
and these four bodies, each with its own characteristics, were 
stated to be each identical with itself throughout, homogeneous, 
for ever unchanged, each equal to each, four physical copies, in 
fact, of Parmenidean Being. The mingling and rearranging of 
these bodies was to account for all the varied complexes of the 
articulate world without impairment of the identity of any real 
entity or infection of it with change; but, the bodies themselves 
being immobile in accordance with Parmenidean law, Empedocles 


raised to cosmic significance as two other entities the forces of 


Love and Strife, evidence for which he saw throughout the living 
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world, and supposed that their pervasion of the four bodies 
mingles them together and dissolves the mixture. Two forces 
were posited and not one because the Parmenidean law of identity 
seemed to require that the cause of mingling or of dissolution 
should not in either case have the contrary character as well. 
According to this scheme all that really exists is six entities, each 
conforming explicitly to the requirements of Parmenides’ logic, 
and all together constituting the whole of existence, for there is 
nothing empty of them;!95 their mere mechanical rearrangement, 
proceeding from a thoroughly homogeneous mixture of the fons 
bodies pervaded entirely by Love to their complete segregation 
when they are pervaded entirely by Strife and back again in an 
endless cycle, produces in each hemicycle all the possible com- 
s of an articulate world. Generation and destruction are 
expressly declared to be impossible, merely conventions of human 
language;10° and all the multitudinous differences in the world 
are simply the external appearances of the various combinations 
of the identical roots.107 

The gaping lacuna in Empedocles’ construction was its neglect 
of the problem of the part and the whole; this is most obvious and 
painful in the ‘thorough mixture’ of the four bodies, for in this 
state it is apparent that these bodies must have minimal parts, but 
it also vitiates the construction at every step. Zeno, the follower of 
Parmenides, attacked Empedocles; and there are indications that 
in his attack he put his finger upon this sore point.1°8 He had 
already counter-attacked the Pythagoreans who had sought to 
show that Parmenides’ thesis in leading to a denial of multiplicity 
is self-contradictory; using against them their own dialectical 
method and proceeding from their own hypothesis of material 
points, Zeno had proved that the assumption of multiplicity 
entails contradictions more absurd than does the Parmenidean 
thesis, for one had either to make his multiple parts atomic or to 
assert the infinite divisibility of matter and the results of either 
choice are insoluble paradoxes,!® the ghosts of which still arise 
periodically to haunt the conception of continuity in all its 
aspects. 
It was objection to Empedocles’ explicit assumption that the 


plex 


105 Frag. der Vorsok, 31 B 14. 
107 Frag. der Vorsok.s, 31 B 23. 
109 CF, Crit. Pres. Phil., p. 398. 


106 Frag. der Vorsok.s, 31 B 8 and 11, 
108 CF, Crit. Pres. Phil, p. 95, n. 401. 


B 23 


RISTICS AND EFFECTS OF 


THE CHARACT 


Parmenidean law of identity need be asserted of only a limited 
number of bodies that produced the next important attempt, 
however, to reconcile natural philosophy with Eleatic logic. 
Anaxagoras,!!° who had been brought up in the Ionian tradition 
and in whom the older philosophy and the new logic of the West 
were first combined, objected that all so-called ‘mixtures’, even 
such things as hair and flesh, have characteristics of their own as 
unique as those of earth, water, air, or fire and so are in the same 
sense entities which must be eternally identical. Eleatic logic 
requires, he argued, that no new characteristic whatever be 
detived from any other; and therefore apparent change implies 
that everything be a mixture of everything else just as everything 
existed in the precosmical mixture of Anaximander. It was, in 
fact, this apeiron of Anaximander’s that Anaxagoras adopted and 
sought to ‘modernize’ in accordance with the new logic. He con- 
sciously chose one horn of Zeno’s dilemma and declared that 
matter is infinitely divisible, that there is no least part of anything, 
and that therefore everything must contain some of everything 
else. The motion of the apeiron could no longer simply be assumed 
as it had been tacitly assumed by Anaximander, although the 
complete mixture had to be set in motion if it was to be articulated. 
It had, however, to be moved by something other than itself and 
something which itself obeys the law of identity. On the other 
hand, since the process of separation on this theory need not be 
reversible, Anaxagoras felt it necessary to posit only one kind of 
motive entity instead of Empedocles’ two; and the name that he 
gave to this entity was the source of his greatest influence upon 
later philosophy. Empedocles had derived his Love and Strife 
from the impulses that he saw manifested by all living creatures; 
Anaxagoras ascribed the origin of motion to nous, ‘Mind’,"™ and 
therewith introduced into Greek philosophy the potent notion 
that the natural world is somehow the result of reason, that reason 
is not a part of nature nor a product of it but different in kind 
from it and sovereign over it. 

Anaxagoras like Empedocles reduced all change to local trans- 
lation, which, since no void was admitted, was simply rearrange- 
ment; and, because the unit in the rearrangement retained its 
identity, this kind of change seemed to them not to transgress the 
logic of Parmenides. This Melissus of Samos, the last great 
110 Cf. Crit. Pres. Phil, pp. 400-1." Frag, der Vorsoks, 59 B 12, 13, 14. 
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Eleatic critic, proved to be erroneous."'? He impugned the 
„anism of both systems by arguing that, if there is no void, 
be motion of any kind; but he went beyond this to 
prove that | both systems restricted illegitimately the law of 
jdentity which they professed to respect. If the world exists, its 
very arrangement, he argued, can change no more than can any 
of the ingredients of that arrangement. Moreover, process of any 
kind implies a moment of initiation both temporal and spatial, and 
that moment involves the appearance of characteristics, at least of 
arrangement, that did not before exist. This being impossible, 
there can be no differentiation of any kind, from which it follows 
that what exists must be completely homogeneous and unlimited 
jn extension. The very differentiation of material in the systems of 
Empedocles and Anaxagoras, therefore, is incompatible with the 
Parmenidean laws. That differentiation itself implies separation, 
and separation involves motion; but, motion being impossible, 
the one means of differentiation which had seemed to remain for 
those who accepted Parmenides’ logic is shown to be inconsistent 
with it. Finally Melissus pointed out that, since even Empedocles 
and Anaxagoras had to deny the validity of the evidence of the 
senses in order to maintain the truth of their theories, the evidence 
of the senses cannot be adduced against the strict Eleatic position 
either, for it is in fact admitted by those who would maintain an 
articulate world of change that the logical laws are stronger than 
the evidence of sensation. It follows, then, from the very argu- 
ments of Empedocles and Anaxagoras that, if one were to assume 
a multiplicity of entities, each entity would still have to be what 
Melissus had declared the one Being to be. 

_Leucippus and his followers accepted this implied challenge.1"3 
Since there could be no motion without a void, they asserted the 
existence of a void, a physical non-being;"™4 and, in as much as 
aa A that a commencement of motion contradicts 
ees Saget they abandoned such forces as Anaxagoras’ 
Boat eee explicit the old, naive Ionic assumption, declared 
R x ages is an unvarying characteristic of all matter. 
See P ie of the necessary homogeneity of all matter they 
* na ae |, Since the sensations could no longer be defended as 

sses anyway, they denied that the characteristics 


mech 
there cannot 


113 CF, Crit. Pres. Phil, pp. 403-4- 


t. Pres, Phil., pp. 402-3. 
1g. der Vorsok.5, 68 B 156. 


25 


THE CHARACTERISTICS AND EFFECTS OF 


apparent in complex bodies had any existence at all. Anaxagoras, 
by asserting the infinite divisibility of matter, had laid himself open 
to Melissus’ argument that he had no reason to assume difference 
save for the arbitrary division which involved an initiation of 
motion; the Atomists therefore accepted the other horn of the 
dilemma and assumed that the particles of matter are indivisible 
and unchangeable, differing from one another only in size and 
shape and, except for their motion, having no other characteristics 
at all, Since a consistent belief in the reality of characteristics had 
required Anaxagoras to assert that everything is in everything and 
Melissus had shown that this amounts to a denial of difference 
between the whole and the parts, these characteristics were useless 
encumbrances in a physical construction, and Leucippus simply 
denied their existence and explained the apparent differences of 
complex bodies as illusory epiphenomena of the real difference of 
the number, size, shape, arrangement, and position of atoms 
moving in the void. 

The Atomic system was the last great construction of Pre- 
socratic philosophy. In a sense it can be envisaged as the first 
such construction, Anaximander’s, purged of its indefiniteness 
and refined by the logic of Parmenides, the subsequent attempts to 
overcome the critique of Parmenides, and the rebuttal of those 
attempts by the Eleatic critics, Zeno and Melissus. For all its 
clarity and simplicity and elegance, however, Atomism had very 
little effect upon the philosophy to follow, for the later attempt of 
Strato to combine it with Aristotelianism was abortive and 
Epicurus’ adoption of it reduced it to a utilitarian argument in 
support of his ethics. Its lack of influence may have been due in 
part to its rejection of the notion of law and meaning in the world 
of nature, in part to the fact that it was an arbitrary construction 
unsupported by evidence and containing within itself no possible 
sign of its own validity. What reason could it adduce for the 
assumptions on the basis of which it denied the conclusions of 
Parmenides ? Not the evidence of the senses, for the senses, which 
give no indication that there are atoms and void, the Atomists 
denounced as untrustworthy witnesses. Democritus had to 
assume that there is a genuine knowledge of the mind that dis- 
cerns the truth to which the bastard knowledge of the senses 
cannot penetrate."!5 Yet he must have felt uneasily that there is in 
115 Frag, der Vorsoks, 68 B 11. 
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the Atomic system no justification for such a distinction and no 
foundation for the intelligence which he had to assume; and he has 
lefta fine ironical expression of that feeling, a snippet of a dialogue 
in which the senses, whose reports have been rejected as mere con- 
ventions by the mind that asserts the real existence of atoms and 
void, reply: ‘Wretched Mind, who get your evidence from us and 
then try to overthrow us, our overthrow is your destruction,’ 116 
Such a peripeteia in the drama of Greek thought had already 
occurred. Zeno and Melissus seemed to have shown not only that 
any possible natural philosophy but also all discursive thought on 
any subject could be proved self-contradictory by the use of 
Eleatic logic. The serious hope of accounting for the world on 
some cosmological principle consistently developed had been 
extinguished; and such sporadic attempts as were still made in this 
direction were like the last meaningless twitchings of a broken 
habit, unco-ordinated repetitions of a pattern of past meaning. 
Hippo of Samos and Diogenes of Apollonia, who sought to 
derive the articulate world, the one from water, the other from 
air, are our chief witnesses to the fact that there were still men 
who could talk as if Parmenides had never lived, witnesses also 
to the fact that men who are in the forefront of some specialized 
field of knowledge may in all others be uncritical traditionalists 
and inconsistent eclectics, for such were both of these men in 
philosophy, though both had done important and original work 
in biology and physiology. Others devoted themselves to some 
speciality such as mathematics or medicine and simply disregarded 
the fundamental difficulty with which science as a whole had been 
confronted; but the attitude of those who at this time claimed the 
ability and assumed the title of educating all the Hellenes was 
determined by that difficulty. The threat to reason that Democritus 
pad so ironically made the senses deliver was carried out by 
Protagoras, against whose dictum that nothing is any more so 
than so he was himself constrained to argue at length."7 Prota- 
goras wrote a book attacking the Eleatic dogma of the unity of 
Being,"8 not with the purpose, however, of defending the pos- 
Sibility of an objectively true account of the physical world but in 
E a show that Eleatic logic can overthrow the Eleatic con- 

ons as well as the evidence of the senses, that there is con- 
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sequently no objective canon, and that therefore what appears 
to be to anyone at any time has just as much and just as little valid 
claim to be so as what appears at any other time to him, when he is 
different, or to any other person. Parmenides had enthroned 
objective truth so far above men that it seemed to be inaccessible, 
useless, and a mere mocking negation of man and of his world. 
Protagoras expressly bade men desist from chasing such futile 
phantoms and reassured them that whatever appears to anyone 
to be true is true when it so appears, though one thing may 
be more useful than another: man himself, he declared, is the 
measure of all things." 

‘The pendant to the relativism of Protagoras was the nihilism of 
Gorgias, who seized upon the Eleatic method to prove that 
nothing whatever exists, that it is incomprehensible if it does 
exist, and incommunicable even if comprehensible.'2° So Eleatic 
Being, having engulfed the world, appeared to have swallowed 
itself; and Eleatic logic, having put an end to natural philosophy, 
seemed to have put an end to itself also. Something, however, 
was left. To Gorgias and Protagoras and their lesser fellows 
Eleatic logic, especially as it had been employed by Zeno, seemed 
to be an instrument for proving and disproving any proposition 
whatever, an instrument as if made to order for their purpose, 
which was the instruction of pupils in the art of argument as such. 
So much of positive influence the work of the Eleatics had upon 
the so-called Sophists, who, just because of their unconcern for 
any content, studied and developed and refined the purely formal 
aspect of Eleatic method and in so doing prepared the instrument 
of Socratic dialectic. This was the instrument, as the example of 
the living and dying Socrates was the inspiration, of Plato’s 
genius, whereby the curse of Eleatic formalism was lifted from 
philosophy and the revelation of Parmenides was read aright; in 
the light of that revelation a cosmos was restored to man in 
which the ind of Anaxagoras, the endless process of Heraclitus, 
the wandering souls, which Empedocles could not deny and 
could yet not naturalize in his cyclical mechanism, all found their 
proper places. In the Timaeus Presocratic philosophy had its 
resurrection and transfiguration, the parts that were meaningless 
made meaningful in a whole that is far more than their mere 
summation. 
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WAS THE IONIAN PHILOSOPHY 
SCIENTIFIC? 


F. M. Cornford 


[This paper was prepared by the late Professor F. M. Cornford 
for the Joint Meeting of the Hellenic and Roman Societies held at 
Oxford in the summer of 1942. It was read there in his absence 
by Professor Gilbert Murray. To a suggestion that the paper should 
be published in the Journal of Hellenic Studies, Professor Cornford 
replied: “The paper is a very short (and not very convincing) 
summary of an argument which I am writing out at length in a 
book which I hope to publish when times are easier*, I hoped to 
get some criticism and discussion, but not being well enough 
to attend, I did not gain much that way. Space in the Journal is 
too valuable to justify this sort of advanced patrol work being 
published as if it were a final statement with all the relevant 
evidence.’ After his lamented death, permission was obtained 
from Mrs Cornford and from Mr W. K. C. Guthrie, his literary 
executor, to publish the paper in the Journal with an explanation 
of its origin and intention.] 


This paper is concerned with a problem which has puzzled me for 
many years. The Greek philosophers of the Ionian tradition, from 
Anaximander to Epicurus, are commonly called specially 
scientific’, in contrast with the Italian tradition started by 
Pythagoras. Why is it, then, that their systems are cast in the form 
of dogmatic pronouncements? It is not only that they describe, 
with complete confidence, matters beyond the reach of observa- 
tion, such as the origin of the world; but when they come to 
Matters of detail, they make assertions which could have been 


Upset by a li i n A 
ps ct by a little careful observation or by the simplest experiment. 
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It has been argued—by Burnet, for instance—that this dogma- 
tism may be only apparent. Our evidence is fragmentary, and comes 
largely from manuals compiled much later by men whose object 
was to discredit science for reaching contradictory conclusions, 
and by no means to record the methods employed to reach those 
conclusions. W. A. Heidel, too, thought that, if we possessed the 
philosophers’ notebook, we should find that their results were 
obtained by methods akin to those of modern science, though 
with less awareness of the need for caution in experimental tests. 
Behind these arguments lies the assumption that the questions 
they asked themselves, the motives prompting their inquiries, 
and the quarter to which they looked for the sources of know- 
ledge, were the same then as now. This assumption is naturally 
made by most historians of science. Looking back at the past 
from our own standpoint, they are interested in those features of 
ancient thought—atomism, for example—which have proved 
fruitful in modern developments. The archaic features are ignored 
or dismissed as pardonable errors in the infancy of science. But 
if our aim is to regain the standpoint of ancient speculation, we 
cannot afford to discard all elements foreign to our own ways of 
thinking; any more than the historian of religion can afford to 
dismiss as ‘superstitious fancies’ beliefs and practices which the 
civilized world has outgrown. Rather we should fix attention on 
these strange features and try to recover the attitude of mind that 
will account for them. 

We are asked to believe that these Ionian systems were based 
on observation; that hypotheses were then framed by rational 
inference from observed facts; and that, sometimes at least, these 
hypotheses were checked by experiment, though with insufficient 
caution. Let us recall a few of the philosophers’ statements and 
consider whether they could have been founded on such methods. 

(1) Anaximander coolly asserted that the distance of the sun 
from the earth is precisely three times that of the fixed stars, and 
that the stars’ distance is nine times the diameter of the earth. The 
earth itself is a cylindrical drum, three times as broad as it is high. 

(2) A main feature of Anaximenes’ system was his reduction of 
differences of temperature to differences of density: the hotter, the 


thinner; the colder, the denser. Water is the only substance which 
can easily be seen passing into vapour when heated and becoming 
solid when cooled. When water turns to steam, it expands; when 
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chilled into ice, it ought to contract into a smaller volume. But 
does it contract? If Anaximenes had put a jar of water outside his 
door on a frosty night, he might have observed that the water 
did not shrink when it turned into ice, but, on the contrary, split 
the jar. We may conclude that he never had recourse to this simple 
experiment. Nor is there any record of anyone testing his dogma 
in this obvious way. 

(3) Empedocles explained respiration as a process whereby the 
warm air breathed out through the mouth is automatically 
replaced inside us by cold air drawn in through pores in the chest. 
Then the movement is reversed: the air inside, now heated, 
escapes through the same pores whereby it entered, and is re- 
placed by cold air inhaled through the mouth. Plato adopts this 
theory. No one ever thought of sitting in a bath with the water up 
to his neck, to find out whether air bubbles could be observed 
passing through the water into his chest when he exhaled, and 
out again when he inhaled; and if not, whether his breathing was 
impeded. i 

Such tests would instantly suggest themselves today, not merely 
to a man of science but to any sensible person. Why did they not 
occur to the ancient philosophers, even when they wete con- 
tradicting one another’s theories ? 
hey were, moreover, equally dogmatic on questions beyond 
the reach of observation, let alone experiment. They announced, 
with the same assurance, that the ultimate constituents of material 
things were water, or air, or the four elements, or atoms; and they 
described the process whereby an ordered world had arisen out of 
these elements. None of them had witnessed the process, or had 
the faintest conception of any method for isolating an element. 
Yet they narrate the history of the world from such beginnings as 
if it had happened before their eyes. Plato, whom our modern 
materialists despise as hopelessly unscientific, was the one 
E. oe pher who told the truth about ancient physics, when he 
Sud that it could be no more than a ‘plausible tale’, That is 
exactly what all these Ionian systems were—an elkds pôbos. 
bee that the key to our problem lies in a difference of 
i k Satai the question of the sources of knowledge or wisdom. 
ban ane tee comes to us from the protest against the 
Schou! i ol philosophy, raised by doctors of the Hippocratic 

- In an admirable survey of Hippocratic medicine, Heidel 
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has pointed out that, in the medical art, a procedure was evolved 
which does go some way towards the methods of modern science. 
Doctors began to keep careful records of symptoms in individual 
cases; and from these they advanced to generalizations, and even 
to the rudiments of experimental procedure. Nearly all the experi- 
ments recorded in ancient literature were made by doctors. 

Heidel, however, drew no distinction between the methods of 
medical science and those of philosophy. Hence he assumed, like 
Burnet, that the philosophers applied to their problems the in- 
choate scientific procedure of the doctors, and reached many of 
their conclusions by observation and experiment of which no 
record remains. Here, I believe, he was mistaken. There was, 
from the nature of the case, a radical distinction, and even opposi- 
tion, between medicine and philosophy, in the way they ap- 
proached such problems as they had in common. 

Medicine was, from the outset, a practical art; indeed, it was 
the only practical art which, in ancient times, was impelled by its 
own needs to develop a scientific method. The doctor is a healer 
(tazpés), a craftsman in the public service (ðnpmovpyós), a hand- 
worker (yetpoupyés) in surgery. He is always dealing with an 
individual patient, and always with a practical purpose—to cure 
that patient. Hence (unlike the philosopher, speculating about the 
origin of the world) he starts by noting the symptoms of a parti- 
cular case, to find out what is wrong, and needs to be put right. 
The application of a remedy is based on a generalization from 
accumulated experience—This remedy has proved helpful in 
cases of this sort’—and it is experimental: ‘Will it work in this 
case?’ The doctor will be led on to speculate about the funda- 
mental causes of disease and health. So at last he will arrive at the 
question of man’s nature or bodily constitution—the elements and 
active or passive properties whose equilibrium needs to be 
restored by suitable treatment from outside. 

Contrast with this procedure the route by which the philosopher 
approaches the nature of man. He starts with cosmogony. The 
questions implied (though they are answered rather than explicitly 
stated) are of this sort: What was the original state of things? 
What are the simplest constituents of all compound bodies? How 
can we give a natural explanation of ‘what goes on in the sky and 
under the earth’? How did life begin? From such speculations 
about the remotest origins of the world the philosopher arrived 
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„t accounts of the origin of plant, animal, and human life— 
accounts predetermined by doctrines already laid down as to the 
nature of the world as a whole. So, at the end, he came to the 
point where his theories impinged on the domain of medicine. 
"The human body could only be composed of the same elements as 
all other bodies—water, or air, or the four elements, or atoms. The 
philosopher’s ‘physiological’ theories (as we call them) were thus 
dictated by their cosmological dogmas; and they were ready to 
foist on the practical physician a priori accounts of the nature of 
health and disease. 

rhe characteristic reaction of the scientific doctor is vigorously 
expressed in the treatise on Ancient Medicine. The author (who 
may be Hippocrates himself) attacks all writers on medicine 
who start from a groundless postulate or assumption, such as that 
all diseases are caused by ‘heat or cold or moisture or whatever 
else they may fancy’, Such postulates, he says, may be inevitable in 
dealing with ‘problems beyond the reach of observation’ (rà 
ddavéa re Kat dropedueva), such as ‘what goes on in the sky or 
under the earth’. There is no means of testing the truth of asser- 
tions made in this field. But medicine has long had a different 
principle and method of its own, securely based on discovered 
facts, which must be taken as the starting-point for further dis- 
covery. Philosophers like Empedocles have written about the 
nature of things, how man came into being at the first, and of 
what elements he was constructed. All this has no more to do with 
medicine than with painting. Man’s nature can be ascertained only 
by discovering his reactions to food and drink and the effect of 
habits in general on each individual. These effects will differ from 
one individual to another. We must start with the observation of 
particular cases. 

The contrast could not be more clearly expressed. The philos- 
opher descends from above to deduce the nature of man from 
Unproved postulates; the physician builds up his doctrine from 

elow, generalizing from particular observed facts. 

3 My next point is that these two opposite approaches—the a 
the pea of the philosopher and the empirical approach of 
É. a ician—are reflected in two opposite accounts of the 

arces of knowledge or wisdom. 
hi ae Cmpitical account is set forth (in Mer. A 1) by Aristotle, 
the son of a practising physician. It starts with the senses. 
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In the higher animals sensation gives rise to memory. In man 
repeated memories of the same thing result in a unified experience: 
‘This remedy benefited Callias in this disease, and also Socrates, 
and so on in many cases.’ We then advance to the generalization: 
“This remedy is good for all phlegmatic temperaments in burn- 
ing fever.’ Such generalizations constitute Art. For practical 
purposes experience may be sufficient, because the physician is 
curing not ‘man’ in general, but some individual who ‘happens to 
be a man’. On the other hand, we associate knowledge or wisdom 
rather with art than with mere experience, which knows only the 
fact, not the reason. Knowledge in the full sense comes last, with the 
understanding of causes. 

It is not for nothing that Aristotle’s illustrations are all taken 
from the art of medicine. This empirical theory of knowledge had 
already been mentioned by Plato as having interested Socrates in 
his young days. Its author, in fact, was none other than the 
physician Alcmaeon of the early fifth century, who taught that 
man is distinguished from the animals by possessing under- 
standing as well as sensation; that our sense-perceptions are 
centred in the brain; and that from them arise memory, judgement 
(or belief), and finally knowledge. Alcmaeon even tried, by dis- 
section, to trace the ‘pores’ leading from the sense organs to the 
brain. 

Here, then, in the practical art of medicine, we find the root of 
empirical epistemology—the idea that the senses are the ultimate 
source of knowledge, of that understanding which distinguishes 
man from the animals. There is no earlier trace of this view of 
knowledge. It was formulated when the doctors, under the 
influence of Ionian rationalism, were freeing their art from its 
magical phase and reflecting upon the procedure they actually 
followed in the successful advance of discovery. 

If this view is correct, the first steps towards inductive science, 
as understood since the Renaissance, were taken by the physicians, 
in opposition to the philosophers. The medical art, morever, was 
the only art known in antiquity that was impelled to formulate a 
method based on observation and rudimentary experiment. It 
thus became the only ‘natural science’ (in our sense) that existed 
before Aristotle. When Aristotle set his three pupils, Theo- 
phrastus, Eudemus, and Meno, to write the history of earlier 
thought, he divided the field into (1) Metaphysics and Natural 
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pilosophy, (2) Mathematics, and (3) Medicine. He felt, it would 
seem, the force of the Hippocratic contention that Medicine stood 
„lone, with a starting-point and procedure of its own, opposed to 
of the philosophers. 
The alternative theory of the sources of knowledge was for- 
mulated by Plato; though I shall argue that it was by much the 
older of the two, and had all along been unconsciously assumed by 
the philosophers. It will account for their dogmatism, 

Tt rests upon a very different conception of the nature and 
contents of memory. The empirical view we have just considered is 
materialistic. It starts from the tangible bodies outside us, which 
send off images to invade our senses and stamp impressions on the 
waxen tablet, At birth the tablet is blank. The impressions 
imulate, like a vast unsorted heap of postage stamps. These 
are the sole contents of memory. Having got so far, the materialist 
has reluctantly to admit something suspiciously like a mind, with 
an entirely inexplicable power of sorting out the stamps and 
assigning them to their respective countries in an album. The 
album will symbolize knowledge; and the materialist will then try 
to forget all about the activity of the stamp-collector. 

The memory implied in Plato’s theory of Anamnesis is stored in a 
very different way. The senses have nothing to teach us: they are 
classed with the lusts of the flesh as a positive hindrance. Perfect 
knowledge can be enjoyed only by a disembodied spirit with no 
sense-organs at all, In this life knowledge is recovered from a 
memory which is not a record, inscribed since the moment of 

irth, of those personal experiences which are, of course, different 
for every individual. It is an impersonal memory, the same for all 
men, Its contents embrace the whole intelligible realm of eternal 
objects and truths, including all pure mathematics—the whole of 
knowledge worthy of the name. If this knowledge was ever 
acquired, it was acquired before the soul first entered a mortal 
body; but it is more likely that it is eternally possessed by the 
immortal soul. In this life it is latent; but no limit can be set to the 
amount that can be recovered by recollection, when the soul with- 
p: ‘ws from the body and its senses to think by itself. The process 
Frey is illustrated in the Meno, where the solution of a not 
3 ty simple geometrical problem is elicited by questioning from a 
Baa ho has never been taught geometry. The doctrine, sup- 
by fresh arguments in the Phaedo, forms the one substantial 
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proof of pre-existence accepted by all parties in the first part of 
that dialogue. 

It is instructive to attend to the more or less mythical associa- 
tions and images surrounding Anamnesis in the Phaedrus. There 
the immortal soul is defined by its essential power of self-motion 
—the power of Eros. The three main forms of desire—the love of 
pleasure, the love of honour, and the love of wisdom (procopia)— 
are typified by the winged chariot, drawn by the two horses of 
appetite and passion, and guided by the Intelligence, which alone 
is capable of seeing truth. The soul-chariots follow the gods in the 
procession compared to the procession of the already purified 
initiates to the final revelation at Eleusis. In the divine company, 
the soul, before incarnation, journeys outside the sphere of the 
visible heavens to the Plain of Truth, to learn there all the truth it 
can ever know. After its descent into a mortal body, some part of 
this knowledge can be regained by recollection, prompted by 
intimations of beauty shining through the veil of appearances. In 
this experience of the awakened love of wisdom, the soul is rapt 
into a condition of enthusiasm or ecstasy, declared to be on a 
footing with the divine madness of the seer inspired by Apollo, 
and of the poet inspired by the Muses. Neither seer nor poet has 
access to the truth of things while he is in his sober senses. And, 
like the seer and the poet, the philosopher needs to be rapt beyond 
this world of sensible experience and to recover a vision denied to 
the bodily eyes. 

The imagery of the Phaedrus myth enables us to connect the 
theory of philosophic knowledge as drawn from memory with 
prophetic enthusiasm and the inspiration of the poet. To all three 
—seer, poet, and sage—their peculiar wisdom comes as a revela- 
tion—a light breaking in upon what we call the ‘inner con- 
sciousness’. All three have laid claim to a spiritual faculty with 
access to an unseen world, beyond those limits of time and space 
which confine the body and its senses. The mantic inspiration of 
Apollo endowed the seer Calchas with knowledge of the past 
and the hidden present, as well as of the future: the whole pageant 
of events in time was unrolled beneath the prophet’s vision. In 
dreams, moreover, the soul (as Cicero says) is ‘called away from 
the contagion of its bodily associate, and remembers the past, 
discerns the present, and foresees the future; for the spirit is alive 
if dead’. The 
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knowledge disclosed to the poet by the daughters of Memory is 
equally extensive. In the second I/jad Homer calls on the Muses to 
‘put him in mind” of all who went to Troy: ‘for ye are goddesses, 
and are present (mápeore) and know all things, while we only hear 
the report of fame and know nothing’. This means that the poet, 
when he is inspired, can see the past as an eye-witness present at 
the events he illustrates, no longer dependent on hearsay. So too 
the Muses who came to Hesiod on Helicon ‘know how to tell 
many fictions that wear the guise of truth but know also how to 
declare the truth when they will’. The fictions are what we call 
creatures of ‘imagination’; but what the Muses proceed to reveal 
to Hesiod is the truth about the remote past, the origin of the 
world and the birth of the gods. We should take these claims to 
supernormal knowledge more seriously than we do. For Homer 
and Hesiod they were already traditional and beginning to fade 
into a conventional artifice. But earlier they had been made quite 
literally. I suspect, indeed, that Homer felt as if he were not merely 
imagining, still less inventing, the scenes he describes, but seeing 
with the inward eye what had really taken place; just as Ion the 
thapsode assured Socrates that, when he recited the parting 
of Hector and Andromache or the slaying of the Suitors, he was 
transported out of his sober senses and ‘his soul believed that, in 
its rapt (évBovevdlovea) condition, it was present at the events in 
Troy or Ithaca’. 

Now the upshot of the Phaedrus myth is that knowledge of 
reality—the unseen nature of things—comes to the philosopher 
through the analogous exercise of a spiritual faculty called nous, 
having the same power to rise beyond the bounds of time and 
Space, as the spectator of all time and all existence. The stages of 
this journey are enumerated in the Symposium and the central books 
of the Republic, It carries the soul all the way from the shadows of 
the -ave to the vision of the Good. The journey is always 
described in terms of progressive illumination, such as we 
inevitably use in speaking of intellectual discovery. All the great 
Pioneers of thought have seen the light suddenly irradiate the 
intelligible pattern in an array of facts that had seemed disorderly 
^nd meaningless. This experience Plato equates with poetic and 
phetic inspiration. Such moments of illumination come when 
ate has been extremely concentrated, shutting out the dis- 

8 influx of external impressions. A truth which has long 
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been shaping itself breaks through into consciousness, and we 
seem to recognize something we have always known and had 
forgotten. 

This theory of the sources of philosophic knowledge is no flight 
of Plato’s fancy. It reproduces a serious belief far older than the 
empirical theory of Alcmaeon—a belief, moreover, which still 
flourishes in no small part of the world. In that phase of society 
when writing is unknown or confined to a small lettered class, the 
wisdom of the community is possessed and orally transmitted by 
persons of a type in which the attributes of seer, poet, and philos- 
opher are united. Prophecy (in the wide sense) has been defined 
as the expression of thought, whether subjective or objective, and 
of knowledge, whether of the present, the future, or the past, 
acquired by inspiration and uttered in a condition of exaltation or 
trance. The artistic form of such utterance is poetry. Epic poetry, 
the literature of entertainment, preserves the history of the race 
and the great deeds of the men of old. Didactic poetry covers the 
origin of the world and of human institutions, the genealogical 
descent of families, catalogues, proverbial or gnomic wisdom, and 
information useful to the farmer and the sea-farer—all the ele- 
ments combined in Hesiod. 

Taught by the Muses, the poets ate aware of no boundary 
separating the utterance of spiritual adventures and journeys to 
the unseen world from information about the right times for 
sowing crops or about the winds prevalent in certain seasons, 
which must have come from normal experience and observation, 
All this lore is vested in a class claiming mantic powers and 
universally respected as the most intellectual and gifted members 
of the community. Examples are: the rishis of ancient India, the 
druids in Gaul, the filid of ancient Ireland. Their successors today 
are found in the Siberian shamans, the seers of Polynesia (which is 
said to possess the richest oral literature in the world), the priests 
who taught Roscoe the history of Uganda, and so on. Such men 
are not witch-doctors or vulgar magicians or pathological 
neurotics. They are rather remarkable for health and sanity, and 
when not exercising their mantic powers, go about their business 
like anyone else. 

Here I am relying on a great mass of evidence in Mr and Mrs 
Chadwick’s survey of oral literature all round the outskirts of 
Mediterranean civilization, from Gaul and Ireland, across 
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Scandinavia and Siberia, to Polynesia, India, and North Africa. 
‘Their results are summed up in Mrs Chadwick’s Poetry and Pro- 
a book which I earnestly recommend to all students of 
literature. I will quote one paragraph: 


‘The fundamental elements of the prophetic function seem to have 
peen everywhere the same. Everywhere the gift of poetry is inseparable 
from divine inspiration. Everywhere this inspiration carries with it 

nowledge—whether of the past, in the form of history and genealogy; 
of the hidden present, in the form commonly of scientific information; 
or of the future, in the form of prophetic utterance in the narrower 
° ase, Always this knowledge is uttered in poetry which is accompanied 
by music, whether of song or instrument. Music is everywhere the 
dium of communication with spirits. Invariably we find that the 
et and seer attributes his inspiration to contact with supernatural 
powers, and his mood during prophetic utterance is exalted, and remote 
from that of his normal existence. Generally we find that a recognized 
is in vogue, by which the prophetic mood can be induced at 
The lofty claims of the poet and seer are universally admitted, 
and he himself holds a high status wherever he is found. 


To understand the attitude of the early philosopher, we must 
see him as emerging from this composite figure of the mantic 
person, By Plato’s time seer, poet, and sage had become distinct, 
but he divined their original affinity. He had before him a com- 
plete survival of the type in Empedocles. As philosopher, 
Empedocles narrated the past and future history of the cosmos; as 
prophet, he revealed the destiny of the soul and the means of 
purification; everyone admits his genius as a poet; and he called 
himself a god who had risen above the trammels of mortality. 
Earlier still, Heraclitus had denounced the ‘learning of many 
things’, Searching himself, he found within him the Logos which 
> delivered in the oracular style of ‘the Lord of Delphi, who 
neither explains nor hides the truth, but indicates it by a sign’. 
Pythagoras was the hierophant of philosophic mysteries, revealed 
only to the pure, Parmenides, from whom Plato inherited the 
image of the Soul-chariot, was borne by the horses of the Sun be- 
yond the gates of day and night, to learn the nature of things from 
2 goddess. The truth so revealed already came to him in the form of 
logical deduction from self-evident premises—the form in which 
the truths of geometry unfold themselves to Anamnesis, Parmenides 
is the prophet of Reason; and he sets the senses at defiance. 
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Yet earlier, in the sixth century, the wise men who shared with 
the poets the title cofroraé were no doubt rationalists; but it is an 
anachronism to represent them as entirely sceptical and dis- 
illusioned men of science, starting afresh to study Nature by 
observation and experiment. They stood within the old tradition; 
and it is likely that Anaximander, for example, would look back 
to the cosmogony of Hesiod, and other cosmogonies of the same 
fundamental pattern, as the genuine revelations they claimed to be. 
In Hesiod’s short account of the origin of the world, the mythical 
element is already reduced to the thinnest veil of allegory or 
metaphor. Anaximander had only to remove the last vestiges of 
poetical symbolism and to fill out the scheme with operant factors 
which seemed indubitably prosaic and natural. 

The philosopher thus appears as the rationalizing successor of 
the poet-seer, relying at the outset on the traditional wisdom, 
confirmed by his own inward conviction. On the other hand, his 
rationalism was to bring him later into conflict with those two 
other figures, who had been taking their separate ways. The 
prosecution of Anaxagoras is believed to have been instigated by 
the seers, whose occupation as interpreters of omens would be 
gone, if philosophers were allowed to explain eclipses and earth- 
quakes—‘what goes on in the sky and under the earth’—as natural 
events and not signs of divine wrath. Diopeithes, whose decree 
forbade such atheistical heresies, was himself a seer. And in the 
moral sphere, the authority of the poets on matters of religion and 
conduct was threatened by the Sophists and Socrates. Among 
Socrates’ accusers, Meletus figures on behalf of the poets, and it is 
with him that Socrates debates the religious count in the indict- 
ment. The quarrel between poetry and philosophy was carried 
further by Plato, to lengths which strike us as extravagant. 

These rivalries throw light back upon the time when poet, seer, 
and sage were the same person. After they had become separate, 
the poet and the seer still claimed the inspiration of the Muses 
and Apollo. Plato revived the corresponding claim of the philos- 
opher. But, as I have argued, this was no novelty. The philos- 
opher has all along felt that his spirit was reaching out, beyond 
everyday experience, to an unseen realm of certain truth. 

Against the prestige of this immemorial tradition, the protest 
of the physicians, with their empirical theory of knowledge, had 
little weight. Those very Hippocratic writers who object to the 
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philosopher’s empty assumptions, indulge in dogmatic pro- 
nouncements equally unfounded. ‘All disease,’ they will say, ‘is 
due to lack of balance in the four humours.’ Their only excuse 
is that the four humours can be seen and touched and dealt with, 
whereas no one has ever seen ‘the hot’ and ‘the cold’. 

If Aristotle had followed his father’s profession and never 
joined the Academy, who can say how far he might have carried 
the empirical impulse of medicine into the whole field of natural 
philosophy? But he succumbed to the influence of the divine 
Plato; and no sooner were he and his master dead than they 
became authorities, whose intuitions rendered the study of brute 
fact superfluous. Thence onwards and all through the Middle 
Ages, the philosopher ranked once more beside the prophet, and 
the premises to which all knowledge must conform were furnished 
by the combined revelation of faith and reason, The empirical 
theory of knowledge has only raised its head again effectively in 
the last few centuries. It is a mistake to assume that it governed 
the speculations of ancient Ionia. 


III 


CORNFORD’S PRINCIPIUM 
SAPIENTIAE* 


Gregory Vlastos 


ALL through his life Cornford was a dissenter. It is characteristic 
of him that he should turn in his later years against an assumption 
which he himself had first accepted along with the great majority 
of modern scholars: that the natural philosopher of Ionia, from 
Anaximander to the atomists, was ‘scientific’, in contrast with the 
religious philosophy of the Pythagoreans and the rationalistic 
philosophy of the Eleatics. Cornford had expounded just this 
notion in his early book, From Religion to Philosophy (London, 
1912). Heretical in many ways, this work had taken for granted 
the orthodox view of the ‘scientific’ motives and nature of Ionian 
cosmology; it described the atomists, for example, as ‘behaving 
exactly as a modern man of science would do, remodelling the 
hypothetical substance to “save appearances”? (p. 137). I do not 
know how long it was before Cornford came to question this view. 
He had certainly done so by 1931. His Inaugural Lecture in that 
year, The Laws of Motion in Ancient Thought (Cambridge), argues 
that this topic, the proper theme of physical science, was com- 
pletely misconceived by the Presocratics, who tried to explain it 
by the supposed tendency of motion of ‘like to like’, a notion 
derived from the common sense of their own day and ultimately 
from the ‘unacknowledged principles of magic’ (p. 44) and 
mimetic rites. A few years later (‘Greek natural philosophy and 
modern science’, in Background to Modern Science, J. Needham and 
W. Pagel (eds.), Cambridge, 1938), he argued that the method, 
* Cambridge, 1952. Minor revisions in this review have been made by the 
author, 
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objective, and motivation of Greek natural philosophy were all 
different from those of modern science: its method was marked by 
the neglect of experiment and indulgence in speculative dogmas 
unverifiable by observation; its objective was to understand ‘what 
things really and ultimately are’ (p. 10), instead of how they be- 
have; and its motivation lacked the essential concern of the 
modern scientist, to understand nature for the purpose of further- 
ing practical control. Cornford devoted the closing years of his 
life to the effort to round out and document this argument, and 
we can read the all but finished result in the present book. Its 
scholarship, unfortunately, is neither dispassionate nor precise. 
The book abounds in remarks which are opinionated tangents 
on the available evidence rather than sober conclusions from it. It 
nevertheless commands attention as the work of an imaginative 
man who has a rare power to challenge the mind of his reader. 
An exhaustive commentary on the mass of ideas it contains 
is quite impossible in this review, and I am anyhow not com- 
petent to discuss one of its important topics, the affinities 
between Greek cosmogonies and the creation myths of Baby- 
lonians, Canaanites, and others. All I can do here is to reckon, 
quite selectively, with those of its theses which bear directly on 
the nature, temper, and immediate origins of Presocratic cos- 
mology. 

The most vigorous part of Cornford’s argument is in the open- 
ing chapter where he contends that the experimental method is 
foreign to the Presocratics. He points out, quite rightly, that the 
tar example of a physical ‘experiment’ in the natural philosophers, 
the clepsydra, was not an experiment at all, in the proper sense of 
the word: Empedocles ‘did not invent the clepsydra . . . with a 
view to testing the hypothesis that air has some substance, and 
then abiding by the unforeseen results of his experiments’ (p. 6). 
Both the clepsydra and the inflated skins, to which Anaxagoras 
also appealed to confirm the same hypothesis, had been used in 
ordinary life long before this time. “To draw a clear-sighted in- 
ference from familiar experience is not the same thing as to 
practise the experimental method.’ Conversely, Cornford argues 
(pp. 6-7) that there are plenty of genuine experiments the physio- 
i could have performed, if they were so minded: ‘Had Anaxi- 
menes set a jar full of water outside his door on a frosty night and 
found it split in the morning, he might have found that ice fills 
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more space than water and revised his theory.’ He proceeds: 
‘The neglect is more remarkable because a similar experiment, 
made for another purpose, is recorded by a Hippocratic writer, 
Airs, Waters, Places, Ch. 8? 

But he fails to notice how very odd an experiment this is: it is 
designed to prove that ‘freezing dries up and causes to disappear 
the lightest and finest’ parts of water, because it is held to involve 
an ekkrisis of these from the heavier, darkest parts of water. This is 
a consequence of the theory of Anaxagoras (B 12, 15, 16) that the 
transition from a rarer to a denser state involves the segregation 
of the bright, dry, rare, warm from their opposites, dark, moist, 
dense, cold.? To show this our author would have had to measure 
the bulk of the frozen water and find whether this would be, as he 
expects, smaller than the bulk of the same water before it froze. 
What he does instead is only to measure the bulk of the water 
after it was melted (óxórav 5¢ AvO7, dvayerpetv) and compare this 
with the measure of the water originally poured into the vessel 
(uérpw eyxéas). Such loss of water as he observed (it would be 
slight, but we need not question his report that he did observe it) 


1 But this conclusion is not so easy as Cornford fancies. The experiment might 
have been made, and its result taken to confirm the theory: ‘So führen arabische 
Philosophen das Zerspringen der Flaschen, wenn Wasser in ihnen gefriert, 
darauf zurück, daß das Wasser sich dabei zusammenzieht und ein Vakuum 
entsteht, das aber nicht möglich ist. Daher wird dic Flasche zerdriickt’, 
E. Wiedemann, ‘Uber das Experiment im Altertum und Mittelalter’, Unter- 
richtsblatter für Math. und Naturwiss. 12, 1906, 122. Cornford does not seem 
to understand that, in the absence of the right kind of theory, experiment is 
not only useless, but may even be misleading, for it may be taken to prove 
the wrong thing: so it would be in this case, and so it did in several of the 
few recorded experiments of classical Greece, e.g. that of Anaximenes (B 1) 
designed to prove that compression reduces the temperature of air; that at 
Tlept Sapxdy, c. 2, which purports to prove that water passes through the 
windpipe into the lungs in the course of drinking; that of Aristotle (Hist, 
Anim, 590.4 18 ff.; cf. Meteor, 358 b 35 f), allegedly proving that a certain 
quantity of ‘fresh and drinkable’ water will be found in a vessel of moulded 
wax submerged for 24 hours in sea-water, 

2 Of these, bright-dark occur explicitly in the Peri aeron, and the others are 
obviously implied; the mention of yAvxy in Peri aeron would not be foreign 
to Anaxagoras’ thought (kal xpoids xat jSovds at B 4; cf. Theophrastus, 
De sens, 28) nor that of xoôgov (B 10 sub, fin.). ters are salty 
because their sweeter parts are evaporated by the sun, asserted earlier in the 
same chapter, is also a consequence of the same general theory, and was 
specifically held by Anaxagoras (A 90). 


hat Aveta 
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would be obviously due to evaporation, and would do nothing to 
confirm his theory.3 

This single instance shows the difficulty in the proper conduct 
of even the simplest of experiments in the absence of a theory 
which gives the right direction to observation. It also brings out 
the fact that the Hippocratics, in spite of their occasional dis- 
claimer of ‘hypotheses’, could not dispense with physical and 
physiological theories, and that the ones they invoked suffered 
from the same vices as those of the physiologoi. Cornford ignores 
is fact which leaps to the eye in reading any Hippocratic 
treatise except those which, like the Epidemics, restrict themselves 
to minute description of symptoms and attendant circumstances, 
or highly specialized essays, like On Fractures, which can afford to 
ignore the aetiology of disease. His thesis (Ch, 3) is that the 
empirical method, foreign to the philosophers, was discovered and 
followed by the physicians. This generalization is surely wrong. 
Those very treatises which start by denouncing a philosophical 
theory proceed a few pages later to propound a theory of their 
own, no less speculative in its own way, and directly or indirectly 
derived from the physiologoi. Thus The Nature of Man rejects the 
philosophical doctrine that ‘the One and the All’ and, con- 
sequently, man are just ‘one thing’ (Ch. 1), only to assert that man 
ind, indeed, ‘animals . . . and all other things’ (Ch. 3) consist of 
just four things, ‘being the same at all times alike’ (Littré 6, 36, 135 
cf. Emp. B 17, 34-5)—a theory which, as has been often remarked, 
is closely modelled on Empedocles. Ancient Medicine, which has 
such hard words for Empedocles, puts forward a theory of in- 
definitely numerous dynameis, none of them ever pure or ‘by 
itself’, whose very wording is reminiscent of Anaxagoras.* Both 


3 Heidel, ‘The Heroic Age of Greek Science’ (Baltimore, 1939), 169, takes a 
inder view of the experiment, but only by ignoring what our author himself 
ys he is proving, and assuming instead that the author is proving ‘the 
ublimation, or the immediate vaporization of ice without passing through 
the liquid state’, which has no foundation in the text, 
£. eg" davrod yevéoðar, èn’ éwvrod dorw, Anaxagoras B 6, 12, with ¢¢' éwvroô, 
. M. (= Vetus Medicina), Ch. 5. 14, 15 (Littré 1, 602, 143 604, 15). Festugière 
-ancienne medicine (Paris, 1948], p. 53) adduces a number of instances of 
‘wvro6 in other Hippocratic writings. But note that they refer to things 
© bread, meat, fish, honey, not to their constituent dynameis; the only two 
ces of the latter are, to my knowledge, Anaxagoras and V. M. There 
© other points of similarity: when things are mixed, says V. M., Ch. 14 
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authors, like so many of the Hippocratics, take the equitable 
balance of qualitatively opposite components as the norm of 
health, employing a pattern prominent in the thought of the 
physiologoi. Acute observers of medical symptoms as the Hippo- 
cratics certainly were, the stuff and temper of their theory is no 
different from that of the physiologoi. Cornford credits them with 
‘the beginnings of a genuinely experimental procedure’ (p. 38). 
But if ‘experimental procedure’ is used with any rigour at all, we 
can asctibe it to the Hippocratics no more than to the physiologoi. 
In neither case were theories put forward as tentative hypotheses, 
whose fate would be determined by systematic experiment.5 “Le 


s The word úróðeois is never used in this sense by the Hippocratics. It is 
ingularly absent from their writings, though, by the beginning of the fourth 
century at the latest (Plato, Meno 86 e) it had been well established in geo- 
metry. Of the five instances in which it occurs, four are in V. M. (Littré 1, 


they are not gavepd; only when something droxpid it becomes ¢avepér, 
‘Anaxagoras has the same view; when things were all mixed together, ov8éy 
{Sndov Fv (B 1); in the droxpiwópeva, each thing is évdn\érara those powers 
which preponderate in it. V. M. holds that the multiple powers which are in 
man are also in other things, not only in nutriments (Ch. 14, Littré 1, 602, 
15 Æ), but xal é ondret xai d» góp xal èv GMowr moMois (Ch. 15, Littré 1, 
zoras, That there is no absolutely un- 


606, 11); so does, of course, Ana 
mixed thing in common to V. M. and Anaxagoras (who, however, would 
exempt mind), as also that there is relative årórpais. V. M. speaks of the 


Expyrov as loxvpdv (Ch. 14 passim); Anaxagoras says that Mind loyóe 
uéyorov because it is absolutely unmixed (B 12). Anaxagoras’ curious doctrine 
that all sensation is accompanied by pain would make sense if he too held a 
doctrine of krasis whose disturbance Àvzée rév dvðpwmov (Ch. 14, Littré 1, 
6o2, 13. 14), and assumed that the sensation of any quality involved the 
concurrent predominance of that quality in the organism. His only known 
medical doctrine (Aristotle, De part, anim. 677a 5 f.) is that xody is the 
cause of acute disease; this agrees with V. M., which never mentions 
phlegma, but only (once) avô} xoħń (Ch. 19, Littré 1, 618, 6)—I adduce 
all this detail because the possible relation of V. M. to Anaxagoras is generally 
nored in the literature (but see W. H. S. Jones, Hippocrates, 1 [London, 
1923], 5, and Festugière, Jee, cf.). I should not infer that the author of V. M. 
subscribes to the whole of Anaxagoras’ philosophy, which is absolutely 
precluded by his animus against ‘all who have written peri physios’ (Ch. 20). 
But he may have read one of Anaxagoras’ physiological or medi i 
or, failing this, been influenced by someone who had taken over parts of 
Anaxagoras’ doctrine. That it was he who influenced Anaxagoras is chrono- 
logically most unlikely; an Ionian treatise which combats Empedoclean 
influence on medicine could hardly have preceded the formulation of Anaxa- 
goras’ theory. 
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médecin ancien, writes the author of an admirably balanced 
recent study, ‘n’envisage jamais à Pinstar du savant moderne 
d’avoir à modifier son principe si l’expérience le contredit.’6 
Cornford thinks it significant that ‘of all the recorded examples of 
anything resembling an experiment . . ., the great majority occur 
in the medical writers’.7 Is it, really? Is there any reason to think 
that if the writings of the physio/ogoi had survived in any quantity, 
they would not have matched the few (a dozen at most) experi- 
ments recorded in well over a thousand pages of the extant Hip- 
pocratic literature? 

Cornford also imputes to the Hippoctratics (pp. 39-42), and 
denies to the physiologoi, what he calls the ‘empirical theory of 
knowledge’, i.e. the doctrine that all knowledge is derived from 
sensation. But this is not presented in any Greek text earlier than 
the Phaedo (96 b 5-9),8 or any Hippocratic text other than Precepts, 
Ch. 1—which is so unmistakably Epicurean in both thought and 
language that it is worthless as evidence of a doctrine held by the 


ó L. Bourgey, Observation et expérience chez les médecins de la collection Hippo- 
ue, Paris, 1953, 135. 

7 P, 38, For a survey of the records of experiments in the Hippocratics he 
refers to W. A. Heidel, Hippocratic Medicine (New York, 1941). He takes no 
account of Heidel’s earlier book, The Heroic Age of Greek Science (Baltimore 
1931); a study of the chapter on ‘Experimentation’ in this book, which 
covers instances in the historians and philosophers as well as the physicians, 
might have given Cornford a more balanced view of the subject. 

8 Cornford says that ‘the author of this doctrine is known to be none other 
ician Alcmaeon’ (41), All we can certainly ascribe to Alemacon 
of opinions explicitly referred to him (A 5-90) is the doctrine 
the brain is the seat of sensation; we may infer that he held that the 
is also the seat of thought, since physical disturbances of the brain 
impair not only sensation (to which Alcmacon referred to establish the con- 
nection of sensation with the brain, Theophrastus, De sens, 26) but also thought. 
nere is nothing in the testimonia to establish that Alcmacon taught that 
wledge is the end product of a process which begins with sensation from 
come memory and doxa and then, finally, through the ‘stabilization’ 
nemory and doxa, results in knowledge. 


79, 1; $72, 43 598, 33 604, 13), in the pejorative sense of arbitrary, unveri- 
ble philosophical theory. The other, in Iep @vodw (Littré 6, 114, 18), 
used of the author’s philosophical theory that air is the single ién xal 

of all diseases (Ch. 2) as also the cause of all events throughout the 
erse (Ch. 3); dox} únobéoða is used similarly in Hep! Zapxâôv (Ch. 1, 
Littré 8, 584, 3) to refer to a cosmological theory which the author employs 
> explain the nature of man. 
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physicians independently of, and in opposition to, the physiolgoi.9 
‘Aside from this, all that we find in the Hippocratics are the 
assumptions that the senses provide trustworthy cognitive data 
and that both thought and sensation are physical processes and 
thus depend on the physical state of the organism and its inter- 
action with its physical environment. What is here that cannot be 
matched in the physiologoi? Alcmaeon’s doctrine that the senses 
are ‘channels’ (wépor) of understanding, so far from expressing a 
theory of knowledge hostile to that of the natural philosophers, is 
so congenial to them that it is immediately assimilated by Empe- 
docles in On Nature (B 2; cf. A 36, 8). That none of them asserts 
an empiricist theory of knowledge does not convict them of dis- 
counting the value of experience as a source of knowledge; the 
very contrary is implied in their view that ‘the intelligence of men 
grows according to what is present (to them)’.1° 

Cornford identifies quite correctly a doctrine of knowledge 
which would be certainly anti-empirical: that of anamnesis. Now 
the only philosophers to whom this can be imputed before Plato 
are the Pythagoreans and Empedocles in the Katharmoi; it can only 
be found in just those phases of Presocratic thought which are 
inspired by a theological dogma absolutely foreign to the physio- 
logoi. Cornford wisely refrains from fathering anamnesis on the 
natural philosophers. But he argues that ‘the reason itself, in which 
the philosopher trusted, had inherited its claim to immediate and 
certain apprehension of truth from the prophetic faculty of the 
inspired sage’ (p. 159). The concept of ‘inheritance’ in this 


o Cf, W. H. S. Jones, Hippocrates, I (London 1923), 306; L. Bourgey, op. cit, 
p. 40 and n. 6. Cornford is misled by Heidel, Hippocratic Medicine, p. 73 and 
n. 43, who remarks that ‘there is nothing in it that may not well have been 
said by any thoughtful Greek at the middle of the fifth century’; Heidel’s 
references (Dialexeis, Ch. 9; Phaedo 96 a-b) simply do not bear him out. 

10 Emp. B. 106. Philosophers from whom one would expect a depreciation 
of sense-experience, like Heraclitus, surprise one by asserting just the 
opposite, CE. B 1: the common experience of men, he believes, exemplifies 
the truths of his doctrine, and the trouble with the dfiverot is that drelpoow 
Cotxaot, mapdpevor xal eréwv Kal Epywy roosrav; so too at B 16 (reading 
dxéaois éyxupeow) and B 72. So too his saying that ‘eyes are more exact 
witnesses than ears’ (B ror a); for the interpretation, see von Fritz, C/. Pb. 40, 
1945, 234. Emp. B 2 must be understood in the light of Heracl. B 1: the 
trouble with the experience of the common run of men is that it is too 
narrow, fleeting, and distraught—this kind of experience (ofrws, 1, 7) 
cannot reveal to eye, ear, or mind the truth about the world. 
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context is so vague as to be almost meaningless. What sense is 
there, for instance, in the contention that Heraclitus is a ‘suc- 
cessor’ of the shaman ? Certainly he believed that the reason of the 
philosopher is consubstantial with the reason of the universe, that 
the wise man can, and must, understand the ‘gnome which steers 
all things through all things’, But if, as Cornford admits (p. 116, 
n. 1), Heraclitus was not an Orphic, and hence could not believe 
in any kind of knowledge derived from transmigration, what is 
there in his doctrine to match, or even approach, the shaman’s 
claim that his spirit could wander throughout the universe to 
gather wisdom inaccessible to the senses and reasoning-powers of 
embodied spirits? Parmenides seems to come closer to this pat- 
tern: ‘his journey to, or round, the heavens! recalls the heaven- 
journey of the shaman’s ritual drama’ (p. 118). But though 
Parmenides does present his doctrine in the guise of a religious 
revelation, he does not rest his claim to its truth on supernatural 
inspiration. His goddess does not say, ‘Believe’, but, ‘Judge by 
reason’ (xpivar Adyw, B 7, 5), appealing to an austerely logical 
demonstration, whose cogency is wholly rational; this is the exact 
opposite of shamanism. Consider finally the case of Epicurus. 
Cornford pounces on the empo) diavolas which, following 
Bailey, he translates ‘projection of the mind’, with special 
reference to Lucretius (2, 1047) animi iactus liber, and comments: 
‘The Epicurean falls back upon a metaphor whose original mean- 
ing was that the mind has the power of escaping from the body 
and ranging at will on a flight into the unseen world’ (p. 30). 
But there is absolutely nothing to show that this was the ‘original 
meaning’ of émBodr) diavolas; émPody} was never applied to 
mental functions, so far as we know, by anyone before Epicurus. 
And even if it had been, it would not prove at all that this was the 


" ‘Round the heavens? is not in B 1, nor even (strictly) ‘to the heavens’; 
journey is xarà névr’ dory and then to the ‘gates of the ways of Night and 
, wherever these may be; our only clue to their location is the Hesiodic 
odel (Th. 744), which puts them at the ‘sources and limits’ of Earth, 
actarus, Sea, and Sky, which must be under the earth. 
The Greek Atomists and Epicurus, (Oxford, 1928), pp. 559 f. In all fairness 
Bailey, he should not be charged with the view Cornford gets out of him, 
since Bailey recognizes, indeed stresses (p. 563), that émfodd is used of the 
ises no less than of the mind; from this it would surely follow that the 
cannot mean anything like even a metaphorical ‘escape’ from the body, 


vhich would be absolutely senseless in the case of émpod) &avolas, 
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meaning intended by Epicurus, any more than, e.g. one who 
uses the term ‘substance’ nowadays need do so with any reference 
to its original, Aristotelian sense. Had Cornford studied Epicurus? 
own use of émBod7}, he would have seen that, so far from suggest- 
ing shamanistic detachment from the body, the term is employed 
in the crucial passages of just that mental function which con- 
centrates thinking on the precise image which is ‘stamped’ upon 
the mind in sensation;' émPody is not a lapse from Epicurus? 
exaggerated empiricism, but an assertion of it. 

But if Cornford were persuaded to give up the shamanistic 
‘inheritance’ of the physiologoi, he would still retort: ‘But are they 
not all rationalists? Is not their cosmology in every case a “dog- 
matic structure based on a priori premises” (p. 159)?-—It is per- 
fectly true that Presocratic physiologia rests on a priori premises, 
e.g. that the world results from the diversification of an originally 
undifferentiated state (the Milesians, Empedocles, Anaxagoras, the 
atomists); that nature is a realm of intelligible order (dike for 
Anaximander, ananke-dike for Parmenides, bare ananke fot the 
atomists); that unalterable being persists throughout every pro- 
cess (Parmenides, Empedocles, Anaxagoras, the atomists). With- 
out one or more of these premises, none of which can be reckoned 
as mere empirical generalizations, every Presocratic cosmology 
would collapse. But it is false to count the employment of such 
assumptions as evidence of hostility, or even indifference, to 
empirical inquiry. Had the Presocratics reached a greater degree 
of philosophical sophistication they might very well have argued 
that some a priori premises are the logical prerequisites of all 
scientific investigation. Since it would be obviously anachronistic 
to expect them to argue in this way, what we must ask is whether 
their rationalistic assumptions did imply in their own case any 
hostility to the use of sensory observation. The answer, surely, is 
that it did not. The injunction of Empedocles in On Nature (B 3, 
9-13) to use eye, ear, tongue, and every other sensory ‘channel of 
understanding’ is one with which every one of the physiologot 
would concur.!# Their general attitude is well expressed in 


13 So at Ep. ad Hdt. ṣo and 51. [Detailed examination of the Epicurean 
passages omitted —Eds.] 

14 Empedocles would not even have troubled to assert this axiomatic assump- 
tion had it not been denied by Parmenides (B 7. 2-5). Yet Parmenides 
himself would accept it when he turned from the investigation of Being to 
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Heraclitus’ dictum that ‘eyes and ears are bad witnesses for men 
who have barbarian souls’ (B 107); i.e. the senses themselves tell 
no lies; their testimony is truthful enough, if only the mind has 
wit enough to judge it correctly. Even Democritus’ doctrine that 
sense-experience is ‘bastard’ knowledge does not imply the 
slightest hostility to its use for natural inquiry. The point of the 
doctrine is, of course, the denial that material bodies have 
‘secondary qualities’, which may be good or bad philosophy, but 
is not inspired by, nor does it prompt, any depreciation of sensory 
observation in scientific inquiry: the founders of modern science, 
Galileo, Descartes, Boyle, Newton, held exactly the same abettines 
Democritus himself was an indefatigable investigator of natural, 
and even technological,!5 problems, where data would necessarily 
be supplied by the senses, 

To locate that feature of Greek physiologia which did obstruct 
empirical inquiry, Cornford should have focused attention not on 
its theoretical load of a priori premises, nor even on its tolerance 
for generalizations which outrun observable fact, but on some- 
thing quite different. That a natural theory should be an imagina- 
tive construct, rather than a mere record of detailed observations, 
is not a vice in empirical science, but the reverse; 16 this is exactly 
what a scientific theory ought to do, provided that it is formulated 
as a hypothesis testable by further observation. The vice of Pre- 
socratic theories of nature is precisely that they fail to conform to 
this proviso. All too frequently they are so loose in texture that 
it is hard to see how any relevant observation could either confirm 
or refute them. The conflicting claims of their general theories of 
the constitution of matter could not be adjudicated by observa- 
tion: there is not a single observed or currently observable fact 
pai A point which needs to be stressed against Cornford’s view that the natural 
philosophers had no interest in the control of nature (p. 43). The list of 

Democritus’ writings includes ep? Tewpylns (B 26 f., 28), and several works 
c applied science or the arts (Exmerdopara, 11 q; Ovpavoypagln, 14 b; 
Dcuypagin, 14c; Hodoypagin, 15a; “Axruoypagin, 15b; Tepl Zeypadins, 
28a; Ta Pobya wal 'Appovins, 15 c; medical essays, 26 b. c. d.) 

. Claude Bernard: ‘Of necessity we experiment with a preconceived 


idea’, Introduction to the study of experimental medicine, English translation, 
(New York, 1927), p. 22. 1 


ysiologia; the theory of knowledge appropriate to the latter identifies 
ght with the xpdas pew (B 16); péca here = yvia in Emp. B 3, 
. the physical organism, including, of course, the sense-organs. 
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to which, e.g. Democritus could appeal to decide in favour of this 
theory against that of Anaxagoras or Empedocles.17 Even their 
more specific theories are for most part undecidable by observa- 
tion. Obvious as this may seem, Cornford shows little apprecia- 
tion of it. Thus he thinks that Empedocles’ theory of respiration 
‘could have been tested by anyone who would sit in a bath up to 
his neck in water and observe whether any air bubbles passed into, 
or out of, his chest as he breathed’ (p. 6). But what is there in 
Empedocles’ theory to imply that minute quantities of air passing 
through water out of (or into!) one’s chest would cause bubbles? 
Nothing at all; bubbles or no bubbles, the theory would survive 
the bath experiment. 

This is a relatively minor instance of the point at issue. One 
could find far more important cases where one would expect that 
known facts, or assumed facts, would clash with accepted theories, 
only to see, on second thoughts, that the clash would never be 
felt as such because of the vagueness of the theory. ‘Thus even a 
child would know that earth or stones could be heated to a point 
far exceeding the normal temperature of water or air, so that they 
could actually ignite combustible substances in direct contact with 
them. Would not this contradict the theory which held its own for 
over a century in Ionia (Anaximenes, Diogenes) that hot bodies 
are formed by rarefaction, cold ones by condensation? So it 
would seem at first sight. But a closer look at the theory will 
show that there is nothing in it to require its proponents to admit 
that this phenomenon was contradictory of it. The theory is not 
cast in the form of a strict functional variation of temperature and 
density, comparable, e.g. to the inverse ratio of pressure and 
volume of gases in Boyle’s Law. All that it says is that the hottest 
body, fire, resulted from the rarefaction of air, while successive 
degrees of condensation produced wind, vapour, water,!8 earth 
and stones. So stated it is undisturbed by any number of all-too- 
obvious facts, such that air, which is vastly rarer than earth, has 


17 Anaxagoras’ question, ‘How could hair come from that which is not hair, 
and flesh from that which is not flesh?’ (B 10), is not at all an appeal to 
fact, but an assertion of an a priori principle, se. that no substance could 
arise from, or perish into, any substance qualitatively different from itself, 
The facts of nutrition could be ‘explained’ by Empedoclean or atomistic 
theory as much (or as little) as by that of Anaxagoras. 

18 A 5 and 7 (3), Simplicius and Hippolytus, following Theophrastus. 
CE, Diogenes A 5. 6. 9. 
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normally much the same temperature as earth, and does not need 
to be shaken in the least by the fact that earth can be both 
extremely hot and extremely dense at the same time. The theor 

does not exclude the possibility that while the temperature of ae 
should correspond quite closely to its density (Anaximenes B 1), 

the temperature of other things, like earth and rocks should 
not. There is no a priori reason why earth and rocks, though 
very cold when first formed, should not be susceptible of high 
degrees of subsequent heating without impairment to their 
solidity. 

If we are to understand why the p/ysiologoi, in spite of their 
eagerness to use the senses for all they were worth, failed not 
only to use, but even to understand, the experimental. method of 
modern science, we should focus attention on the form of their 
theories which made them such clumsy instruments of empirical 
r earch, as well, of course, as on the primitive state of their 
obs rvational techniques, which forced them to rely so largely on 
qualitative data, unrefined by quantitative measurement. Cornford 
ignores this area of investigation in this book because he is much 
too preoccupied with his favourite theme of the religious origins 
of Greek cosmology. He wants to show that it was unempirical 
and unscientific, because its dominant concepts were derived, not 
from “innocent observation of Nature’ (p. 197), but from ante- 
cedent religious beliefs. But just what do these derivations come 
to?—Simply to the notion that great masses of the physical 
universe—Earth, Sea, Sky, Air—arose from an undifferentiated 
primal state, i.e. the first, and only the first, of the a priori premises 
i conn above (p. 50). This can be found in Hesiod’s 

beogony, though only in that passage which Cornford strangely 
enough completely ignores: that remarkable venture into cos- 
mography at 736 ff., where the ‘sources and boundaries’ of 
rar esate Sea, and Sky are located ‘all in a row’ in 

hether these lines were written by Hesiod himself, or 
py a later poet, the one thing that is certain is that they depict a 
a nception not only different from, but quite incompatible with. 
the story of lines 116-32: the latter, as Cornford himself observes 


P. 195), does ‘not say that Earth was born of Chaos, but the 


. Solmsen, ‘Chaos and “Apeiron” ’, Stud. It. N.S. 24, 1950, 235 £3 


By nakil Dichtung und Philosophie des frithen Griechentums (New York, 1951), 
kn + 1951), 
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Earth came into being “thereafter”’; he might have added that 
they tell us that Uranos and Pontos are born of the Earth, which 
cannot be reconciled with the teaching of 7 36 ff. that they stem 
directly from Chaos itself. If Cornford is to make a case for a pre- 
philosophical cosmology ‘already far advanced along the road to 
complete rationalization’ (p. 225), he should have looked to just 
these lines, which are, in my opinion, by far the most likely source 
of Anaximander’s apeiron.2° But note how far short of ‘complete 
rationalization’ they fall. When he gets to these ‘limits’ of the 
universe the poet who wrote these verses feels that he also 
reached the limits of teason—and not only of human reason; the 
gods themselves ‘shudder’ at these limits, find them an ‘awful 
matvel’. For Anaximander, on the other hand, the arche of the 
visible universe is not only intelligible in itself as a mixture of the 
physical opposites which compose the world, but is the source of 


20 The word, apeiron, is, of course, not directly applied to Chaos in the 
Theogony, But note the following similarities with Anaximander’s apeiron: 

(1) The immensity of its size: ‘you would not reach its bottom even ina 
whole year that brings completion’, vv. 740-13 cf. Solmsen, op. cif 247 
(Cornford, 176 f., doubts that ‘infinite extension’ is implied in ‘Anaximander’s 
apeiron, though for no good reason; but even if not strictly infinite, it would 
te vast enough. Cornford also thinks that it was ‘conceived as spherical in 
shape’, 176-7, for which there is no reason at all: the fact that round things 
are spoken of as apeira by the poets, does not imply that all unlimited things 
are conceived as round); 

(2) that it is the source of Earth, Sky, Sea, and Air; 

G5) that it is thought of as agitated by squalls (¥e\a, v. 742)—Anaxi- 
mander’s apeiron is also (eternally) in motion, A 11 (2), 12; 

(4) its immortality, indestructibility, is implied, since it is the source and 
boundary of Earth, Sky, etc, all immortal gods; moreover, Oronéowy af 
v. 700 could also be construed as an epithet of Chaos (cf, Solmsen, op. i 
257).-Had Cornford paid attention to vv. 735 f, or even to vv. 720 f. he 
saya not have made the mistake of imputing to Hesiod (194 f.) the lates 
Woon that Chaos is the “ “yawning gap” between heaven and earth’, which 
does not make sense at v. 116 (how could Chaos come into being as 3 gap 
between two things that don’t yet exist), and is contradicted by vv. 727-31 
(the foyara yalys are, where the Titans are imprisoned, obviously under the 
earth) and by vv. 736 ff. (now could the sources of Tartarus be above the 
earth), Even at v. 700 (on which Cornford depends) does not strictly imply, 
that the Chaos is between Heaven and Earth; the poet may only be saying 
that the great conflagration spread from Earth and Sea to their nethet: 
vant sources and beyond, as the din of the tbeomachia at Iiad 20, 56 fix 
maich shook earth and sea, reached down as far as Hades to frighten its 


king. 
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the intelligible order of this world, its ‘governor’, the guarantee of 
its ‘justice’?! i 

Cornford does not intend to depreci i i 

Cornt oes nc preciate the unique achievem: 
of ‘Ionian rationalism’: g = 


‘It was an extraordinary feat to dissipate the haze of myth from the 
origins of the world and of life, The Milesians pushed back to the 
very beginning of things the operation of processes so familiar as 
shower of rain. It made the formation of the world no longer a supe: 
natural, but a natural event, ‘Thanks to the Ionians, and to no oe 
alse, ai ia become the universal premiss of all modern AS 
(pp. 187-8). 


He might have added that the very concept of nature, as a domain 
of unitary, necessary, and intelligible order, was their own era 
tion, and that to this extent they may rightly be regarded the 
creators of the scientific world-view, in spite of the fact that they 
iled to understand and use the experimental method. When we 
hav made full allowance for the unscientific form of so many of 
their theories, we must still give them credit for laying the Zai 
ceptual foundations on which, nearly two millennia later, more 
skilful hands than theirs, equipped with better tools, intellectual 
and technological, could build the enduring edifice of natural 
ence. This was their great bequest to the intellectual heritage of 
nkind, and this they did not derive from religious sources. If 
were any sources for this at all, they were not religious but 
al, a topic to which Cornford never alludes in this book. In 
the work of his youth, From Religion to Philosophy, he had been full 

alive to the social origins of Greek philosophical ideas, but had 
made the mistake of looking for them in the remote antecedents of 
primitive tribal life instead of the contemporary experience of the 
democratic polis. Elsewhere I have suggested that it is just this 
political experience which furnished the Presocratics with the 
e anceptual pattern which they applied to the comprehension of 
ria asa cule of law, an autonomous, self-regulative, system, 

whose orderly ‘justice’ was guaranteed by the assumed “eq ualit ; 
Of its components.?2 fe 


For my interpretatie xii ei 
ee pretation of Anaximander, see C/. Ph. 42, 1947, 168 ff. (below, 
AJPh 74, 1953, 361 f. 


IV 


EQUALITY AND JUSTICE IN 
EARLY GREEK COSMOLOGIES' 


Gregory Vlastos 


ds itself with seductive 


THE early Greek notion of justice len 
s of politics and morals. 


ease to application far beyond the bound 
To respect the nature of anyone or anything is to be ‘just’ to them. 
‘To impair or destroy that nature is ‘violence’ or ‘injustice’. Thus, 
ina well-known instance, Solon speaks of the sea as ‘justest’ when, 
being itself undisturbed by the winds, it does not disturb anyone 
or anything? The law of the measure is scarcely more than a 
refinement of this idea of one’s own nature and of the nature of 
others as restraining limits which must not be overstepped. 
Cosmic justice is a conception of nature at large as a harmonious 
association, whose members observe, or ate compelled to observe, 
the law of the measure. There may be death, destruction, strife, 
even encroachment (as in Anaximander). There is justice none the 
less, if encroachment is invariably repaired and things are rein- 
stated within their proper limit. This is the vantage-point from 
which the commentators have generally interpreted cosmic 


1 I regret that other obligations have prevented me from making the revisions 
and expansions of the argument of this paper that would be needed to make 
full use of valuable publications which have appeared since it was published 
However, I have gone through the paper and have pruned away from its 
ext things which I now consider false or seriously misleading: 
In the section on Parmenides this resulted in drastic cuts and in some 
rewriting, Elsewhere it has involved some deletions (chiefly in the notes) 

bal, in the text. For some later remarks on 
‘Alemacon I may refer the reader to my 


origin: 


and a few changes, chiefly verl 
isonomia in Anaximander and 
‘Tsonomia’, AJP, 74 (1953), 337-66 at 361-3. 
2 Frag. 11 (Diehl). For the interpretation, see my 
XLI (1946), 66, n. 18. 


‘Solonian Justice’, CP, 
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ice in the Presocratics. It is perfectly sound. But it leaves out 
,dditional postulate of equality; for, clearly, it is quite possible 
nk of harmony and non-encroachment as a relation between 
Js. Solon so thought of it.3 But the founders of Greek 
c thought generally + made the opposite assumption: they 
envisaged harmony in terms of equality. Cosmic equality was 
conceived as the guaranty of cosmic justice: the order of nature is 
maintained because it is an order of equals. To my knowledge, this 
has never been established.s I propose to review the relevant 
evidence and interpret briefly its historical significance. 


I, MEDICAL THEORY 


Greek medical thought offers two well-known formulae of 
equalitarian harmony Alcmaeon’s definition of health as ‘equality 
(isonomia) of the powers’ 6 and the conception of temperate climate 
(kpas TGV ópéwv) in Airs, Waters, and Places 12, as equality 
(isomoiria) of the hot and the cold, the dry, and the moist.7 
Tsonomia and isomoiria here render explicit the equalitarian assump- 
tion implicit in the first principles of medical theory, dynamis and 
krasis. The original meaning of dynamis, as Peck observes, is not 


y ian Justice’, pp. 78 f. 

the qualifications which we shall notice in the case of Heraclitus. 
ateresting material on ‘equality in nature’ collected by R. 

(Leipzig, 1907), pp. 308-11; and Werner Jaeger, Paideia, I, 


Hirzel, Them 


04 (my references to this book here and throughout Sarat 
translation [end eda; New York, 1943) Bho face soe Saud 
Alc 


icon Frag. B 4. (All references to Presocratic fragments are to H. Diels 
Kranz, Fragmente der. Vorsokratiker [sth eda; Beilin, 1934-7)) 
ns more than ‘equality ünder the law”; it means, rather, ‘equality 

nad thus implica Saaie ak ARAIN or watt etapa ee ates 


(ce, c.g. 


al association of isonomia with democracy. (I have discussed this 
length in ‘Isonomia politike’ in Iconomia: Studien zur Glecbbeits- 
im griechischen Denken, J. Mau and E. G. Schmidt (eds) Berlin, 


pairs head the list of opposites in Aetius’ report of Alemacon’s 
As for isomoiria, it means ‘equality in portion’, as, e.g., of 
equal shares of an estate (Demosthenes, diviii. 19; Teseus, 
5) an — [ li in personal and social status or dignity’, 
209: eus’s homatimos because he is his 


(loc, 
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‘a substance that has power’ but rather ‘a substance which is a 
power, which can assert itself, and by the simple act of asserting 
itself, by being too strong, stronger than the others, can cause 
trouble’.8 Its strength must, therefore, be ‘taken away’? and thus 
‘moderated’.!° And this is to be done not through repression by a 
superior but through counterpoise against an equal. This is the 
heart of the doctrine of Arasis. Alcmaeon’s isonomia of the powers 
is no more than its earliest-known statement at a time when 
interest still centred in the fact of equilibrium itself rather than in 
the specific nature of the equilibrated powers. 

The kind of equality here envisaged can best be gauged from 
the methodology of ‘Hippocratic’ medicine, Observation, for 
all its acuteness, is mainly directed towards qualitative data, with 
only the vaguest quantitative base.!! No effort is made to measure 
individual ‘powers’, generalize their observed values, and con- 
struct therefrom an equation, however crude. The existence of the 
equation is rather an outright assumption. If there is health, it 
js assumed that the constituent powers must be (1) in equilibrium 
and therefore (2) equal to one another, much as opposing parties 
in an evenly matched contest are assumed to be equal. This is 
exactly the sense in which equality figures in the medical treatises 
and, indeed, as we shall see, in the whole development of early 
cosmological theory from Anaximander to Empedocles. Powers 


8 In his introduction to Aristotle’s Generation of Animals (“Loeb Classical 
Library’ [1943], p. li). For a good example, see the definition of pathogenic 
dynamis in T1. dpx. tnrpuxis xxii, 3-4 (Hippocrates, W. H. S. Jones (ed.), Vol. I 
[‘Loeb Classical Library’]) as the ‘intensity and strength of the humours’. 
For ‘strength’ (loxds, loxvpóv) see ibid., Ch. 14; for ‘strong’ foods, ibid, 
Ch. 3-6; see also below, note 17; and cf. Timaeus 33 a: ‘hot things and cold 
and all things that have strong powers . 
9 TI. dpx. inro. 16, 49: ddapedpevor rv Bvvayuy. 
10 Merplos, werpiéms, common through the Hippocratic writings. “Joos is 
sometimes added for emphasis (I. úo. év0p. 3, 7-8 [Jones, Hippocratesy 
Vol. IV]). 

11 The best clue to the observational roots of the doctrine of krasis (and its 
offspring, the doctrine of the humours) is the mention of ‘unmixed’ substances 
in stools (Raxwpiyara dxpnra, drerra, often in ‘Em. i and iii) and in vomity 
sputum, and urine (eg. Mpo. 12-14). The humours were, no doubt, 
postulated to account for these unmixed substances: cf. the frequent associa= 
tion of ‘bilious’ with ‘unmixed’ in "Em5. i and iii; and, conversely, [pov 
13: ‘the vomit is most useful when phlegm and bile are most thoroughly 
mixed together’. 
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asé equal if they can hold one another in check?2 so that none can 
‘mastery’ or ‘supremacy’'3 or, in Alcmaeon’s term, ‘mon- 
archy’ over the others. Medical theory assumes this kind of 
equality even when it conceives Årasis not as the equipoise of pairs 
bE physical opposites (hot-cold, dry-moist, etc.) but as a many- 
valued blend of powers; *# for here, too, the purpose of blending 
js to insure that ‘no individual power is displayed’.'5 Should any 
ower escape this blending and ‘stand by itself’,1® it would be 
ominously ‘strong’ and thus create the ‘monarchy’ which consti- 
tutes disease.'7 
When we come to the ‘rasis of the seasons’ we move directly 
into the area of cosmic justice; for medical thought is not content 
with the empirical fact that some climates are better suited than 
others (and thus more ‘just’) to human nature. It goes further to 
explain the harmony of human nature to its environment through 
an absolute cosmic fact, i.e. the harmony of the environmental 
forces with one another,!8 This is, in turn, construed as an equi- 
librium of opposites. But there is a difference. This isomoiria 
unlike that of the body, can be grounded in an observable equa- 
tion which is capable of strict quantitative expression—the 
equinox, when (1) day is equal to night, (2) all the hours through- 
out the day and night are equal to one another,'9 and (3) the sun 


gain 


d Cf, Pseudo-Aristotle, De mundo 396 b 35, where isomoiria is paralleled by 

the expression ‘no one of them is more powerful [»Aéov Sivaoai] than any 

fe ; and this is, in turn, explained by adding, ‘for the heavy is equally 
alanced [fov dvrloraow čxa] with the light, and the hot with the cold’ 

(Forster’s translation). 

t Cf å. ú, S ji i 

BS IL, å. ú 7. 12, 18: ‘nothing has violent supremacy’ (uy8tv § émuxparéov 

wees a parallel expression to ‘isomoiria prevails’, 

BAS cg in the doctrine of coction in Il, åpx. ymp., which assumes ‘in- 

feei powers (Kal dda pupla [14, 33-43 17, 9-10]) and lays down the 
tinciple that these ‘become milder and better the greater the number 

s] with which they are mixed’ (19. 53). 

55-6. 

» 37-8: ačrò ef" dwvroô yér, CF, II dèo. åvðp. ro-11: ep 

CÊ. below, note 141. 

alðv 16 (Littré j i 

<8» 16 (Littré, VI, 224): ‘for phlegm and bile, when concentrated 

pióra], are strong and dominate in whatever part of the body they 
s themselves and cause much trouble and pain’, 

z» the physician Eryximachus in Plato, Symp. 188 a; cf, also LawsX. 906c. 
as oua are the standard hours of scientific inquiry, the ‘equinoctial hours’ 
a the variable ‘seasonal hours’ (Spar xaipiwal) in popular 

h. H. Martin, ‘Astronomia’ in Daremberg-Saglio, p. 485 a). 
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rises at a point midway between the northernmost and the 
southernmost risings of the year (i.e. the summer and winter 
solstices). That climatic isomoiria should be attended by these 
astronomical equalities was so impressive that the relation be- 
tween the two was taken as one of causal implication. Thus the 
Island of Iambulus in Diodorus, ii. 56, 7 is endowed with a year- 
round equinox to validate its claim to the most temperate of 
climates.?° 

But if isomoiria belongs to the equinoctial seasons, a way must 
be found somehow to bring the rest of the year within the frame- 
work of equalitarian harmony. This was done through the idea of 
totation in office, or ‘successive supremacy’ (èv pépet or kara pépos 
kpareiy), among the powers. As in the democratic polis ‘the demos 
rules by turn’,#t so the hot could prevail in the summer without 
injustice to the cold, if the latter had its turn in the winter. And 
if a similar and concurrent cycle of successive supremacy could be 
assumed to hold among the powers in the human body, then the 
hrasis of man and nature would be perfect. Medical thought must 
have moved gradually towards this elegant tissue of assumptions.# 
In Epidemics i and iii we see the view that each season has its own 
‘constitution’, which aggravates some diseases and relieves 
others.23 Airs, Waters and Places goes into physiological details on 
the dependence of the healthy body on an ordered sequence of 
seasonal change, explaining how even good weather, if un- 
seasonable, would be harmful (Ch. 10). Finally, that confident 
dogmatist, the author of The Nature of Man, produces the full- 
blown theory: 


Man’s body has always all of these [se. four humors]; but as the 
seasons revolve they [sc, the humors] become now greater, now lesser, 
each in turn [xard pépos] and in accordance with nature. . . . At one 
time of the year winter is strongest; next spring; then summer} then 
autumn, So too in man at one time phlegm is strongest; next bloods 
next bile, first yellow, then the so-called black [7. 48-52 and 61-6]. 


20 Aristotle, Probl. 942 B 37, % tonueply dort xed re xal Bépos tooxparfs. 

aripides, Suppl. 406. 

22 ‘Their earliest foundation was the commonsense business of adapting food, 
clothing, etc., to the prevailing weather: e.g. cold potions in the summer, 
hot in the winter (IT. alr. 68. 19 [Jones, Hippocrates, Vol. II); cf. Heracleides 
of Tarentum ap. Athen. ii. 45 d). 

23 The ocus classicus is "Em. iii. 15. 
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II, EMPEDOCLES 


Empedocles is our best bridge from medicine to philosophy 
proper. 


per. His thought was so congenial to the medical theorists of 
his time that, by all accounts, his influence upon them was 
enormous.?4 Even in the Aegean it was strong enough to draw 
the fire of the author of Ancient Medicine.25 In his system man’s 
flesh and blood is made up of the four world-components on the 
sattern of isomoiria; where this equality is imperfect, we get the 
deviations from perfect health and wisdom in man.26 But in the 
cosmos the ‘roots’ are strictly equal among themselves;?7 and, 
since each of them is, like Parmenides’ Being, eternally equal to 
itself,28 cosmic justice is perpetually sure. Even at the zenith of the 
ascendancy of Strife,” when each of the four ‘roots’ would be 
‘unmixed’ (Frag. B 35. 15) and thus, by Hippocratic norms, a 
‘strong substance’, no harm could result, for none would be 


24 Wellmann (Fragmente der sikelischen Ärzte (Berlin, 1901], pp. 68 f.) spoke 
of him as the ‘founder’ of the Sicilian school, and his statement has often 
been repeated. Neither Galen nor any other ancient authority goes so far 
(sce the texts under Emp. Frag. A 3). However, it may well have been the 
influence of his four ‘roots’ that fixed the first two pairs of opposites in 
Alcmacon’s list (Frag. B 4) as the canonical dynameis in Sicilian medicine and 
even clsewhere (usually in combination with the doctrine of the humours 
as, eg., in Diocles, Frag. 8 in Wellmann; I. maðâv 1 [Littré, VI, 208); 
TI. vovouw i, 2 [Littré, VI, 142]; I. róm. 7. x. dod. 12 [Littré, VI, 334]). 

5 Jacger (op. cit., Vol. III, Ch, I, p. 40) rightly warns against taking Empe- 
the sole butt of the polemic, Certainly, the scope of the argument 
broader. But it is none the less significant that Empedocles is the 


B 98, A 78, A 86 (Theophrastus, De sensu, 10-11). 

B 17. 27, Cornford (From Religion to Philosophy [London, 1912], 
P. 64) observed that Empedocles roots are, like the three gods in I/, xv, 
equal in status or lot’. Actually, the equality of the roots is more thorough- 
Boing. In the Iiad it could be claimed for Zeus that he is superior in force 
rior in birth (xv, 165 f.). Neither could be claimed for any of the 


t B 17, 35: qexds alèv duota; and the thrice repeated aùrà čorw 
Frags. B 17. 34, B 21. 13, B 26. 3 
5 ascendancy of Strife is never explicitly mentioned in the fragments. 

timate—indeed, unavoidable—inference from (1) the general 
alternate dominance of Love and Strife and (2) the amply 
ed dominance of Love in the Sphairos, 
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stronger than any of the rest. Thus, even when Strife rules the 
World, equality is a sufficient preventive of ‘injustice’. 

Much has been written on what Empedocles really meant by the 
‘equality’ of his elements. In one argumentative passage (De gen. 
et cor. 333 2 19-34) Aristotle professes to be in the dark as to 
whether equality in volume? or in ‘powers! was meant; in 
another (Meteor. 340 a 14) he gives himself away, assuming the 
latter (toa rv Šúvajuv elvat) as a matter of course.3? Aristotle’s 
quandary in the first passage, even if only rhetorical, shows well 
enough that the distinction had not been settled by Empedocles. 
The second passage suggests just as well that ‘power’ was, never- 
theless, uppermost in Empedocles’ mind, as it certainly was for 
the medical writers.33 Empedocles is not averse to spatial cate- 
gories: Love is ‘equal in length and breadth’.s+ But when he 
formally declares that the roots are equal, he immediately goes on 
to say that (1) they are of equal age, (2) each has its peculiar 
honour (ry7f),35 but (3) they rule in turn (Frag. B 17. 27-29).38 
Could we ask for more conclusive proof that not mere extension 
but ‘power’ (with its associated concept of ‘honour’) is upper- 
most ? Points 2 and 3 state the principle of ‘successive supremacy’, 
whose significance in medical theory has just been explained; and 
they are introduced by Point 1, which rules out flatly the 
possibility that any of them could claim permanent supremacy in 
virtue of seniority rights.37 Because of 1 the universe cannot bea 
30 xarà 73 roady (l. 20), purely extensive dimension; in Meteor., 3402 7-9 
Aristotle speaks of Syxos, mAjdos, and péyeBos. 

31 *Ovov 8dvarat (l. 24). A third possibility, based on the distinction of mow 
noody (Il. 27 f), need not detain us here. In Empedocles and his pre- 
sors dynamis anteceded this distinction and denoted either quality or 
quantity or else (more commonly) both. 

32 Empedocles is not named here; but it is generally agreed that the reference 
is to him. 33 See above, p. 58. 

3 Emp. Frag, B 17. 20. Tannery was mistaken in taking this spatial expres- 
sion as ‘Empedocles’ true thought’ and discounting the dynamic atalanton 
in the preceding line as ‘metaphorical’ (Pour l'histoire de la science hellène 
[and edn; Paris, 1930], p. 314). 

35 CF. Emp. Frag. B 30. 2: és rysds 7° dvópovoe (sc, Netxos). 

36 With ev péper xparéovor here (and also in Frag. B 26. 1) cf. Frag. B 30. 32 
åpoipaños (se. xpévos). 

37 See Peisthetaerus’ argument in the Birds 471 f.: the birds are ‘prior to 
the earth and prior to the gods . . . being eldest, the kingship is rightfully 
theirs’, This is also the logic of Plato’s long-winded argument in Laws Xy 
tersely anticipated in Tim. 34 b-c. 
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‘monarchy’, for no power within it possesses the qualifying 
primogeniture. Because of 2 and 3 the universe must be charac- 
terized by isonomia, for it conforms to the democratic principle of 
rotation of office. 

Thus Empedocles builds a universe to the specifications of 
Alcmaeon’s formula of health; and in so doing he levels ancient 
inequalities which had been fixed by religious tradition. Zeus, 
heretofore ‘king of kings, of all the blessed the most blessed, 
over all the mighty sovereign in might’ (Aeschylus, Suppl. 
-6) is now merely one of the roots on a par with the ‘unheard- 
of?38 divinity, Nestis, so inconsequential that its very identity 
remains in doubt. As as for Strife—‘unseemly’, ‘dreadful’, ‘evil’ 
‘mad’3’—every impulse of sentimental justice would urge its 
subordination to the power that makes all ‘have thoughts of love 
and work the works of peace’ (Frag. B 17. 23), ‘queen Cypris’, who 
in the golden age ruled alone in place of Zeus (Frag, B 128), But 
equalitarian justice rules otherwise. Were not Harmony matched 
with its perfect equal in Strife, there would be no created world, 
only the nondescript mixture of the Sphairos, It is only the strictly 
reciprocal power of Strife to undo the work of Harmony and ‘pre- 
vail in turn’ (Frag. B 17. 29) that makes a cosmos possible,4° And 
this equality once assured, the process works just as well back- 
ward as forward: whether Harmony or Strife has supremacy, the 
other will be ‘rising up to [claim] his prerogatives’ (Frag. B 30. 2), 
and a world will be born and destroyed in either case. $ 

A lacuna in the argument so far is the apparent absence of any 
explicit reference to justice in the fragments; the word dike is 
never mentioned. My answer is that the reference to justice is none 
the less present; Empedocles’ surviving words, if carefully 

xamined, contain expressions which are charged with the 
Ee Ea oaa of justice. Consider Fragment B 30 once 
e pe Bs apto [claim] his prerogatives in the fulness of 
= e et ‘or them [sc. Love and Strife] by the mighty 

poea Gleb der Hellenen, 1 (Berlin, 1931), 20. 
p g. B 27 a, B 17. 19, B 20. 4, B 115. 15. Aristotle (Metaph. 1075, b 


goa shocked at the thought that Strife, the principle of evil (j 700 raxoo 

fo 11, Should be imperishable in Empedocles. 

7. sc rumal interdependence between opposites is explicit in TT, gdo. dsp. 

Topas gif One fer of the hot, cold, dry, moist] were to fail, all would dis- 

One fot by the same necessity all were constituted and are nourished by 
ther’ (translation adapted from Jones). 
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oath. ...? (Burnet’s translation). The fragment breaks off 
abruptly. But we hear of ‘mighty oaths’ again in Fragment B 115, 
where they ‘seal’ the ‘dectee of the gods’. Here ‘oaths’ represent 
the binding, inviolate, necessary character of that decree,*! which is 
an ‘oracle of Ananke. But we know that in Parmenides Ananke 
and Dike perform the same function of holding Being fast ‘in 
the bonds of the limit’. We may thus infer that ‘mighty oath’ in 
Empedocles, like ‘strong Ananke in Parmenides, alludes to the 
orderliness of existence conceived under the aspect of justice. This 
inference is confirmed by three other terms in the fragment: 


1. ‘The “prerogatives” (syeat) of Strife.’#—This tells us that the 
dominance of Strife is not lawless self-assertion but duly estab- 
lished right or ‘office’; 44 it is its ‘rightful share’ or ‘just portion’ 
(aloa).48 

2. ‘In the fullness of time’ (reAevopévoro xpévovo).—‘Time’ here is 
no abstract measurement of the passage of events. It is the proper 


41 The oath was often thought so important an aspect of justice that dpxiov 
could be taken as equivalent to Sikaov (Diogenes Laertius, viii. 33). Cf. 
Gedv čvoprov Sixav in Sophocles, Ant. 369. 

42 Parm, Frag. B 8. 14-15 and 30-1. Fränkel observes of ananke in Frag, 
B 8, 30: ‘Ihr Tun wird dadurch begründet, dass das Gegenteil nicht Oéus 
sein würde’ (‘Parmenidesstudien’, Göz. Nachrichten [1930], pp. 153-92, at 
p. 189 (see Vol. II of this collection), My heavy debt to this study will be 
evident throughout this paper). 

f. also Emp. Frag. B 17. 27- 

44 For the same association of the ‘great oath of the gods’ with the establish- 
ment of a ‘prerogative’ (yépas) see Pindar, O/. vii. 65: Tur, like yépas, is the 
dignity of one’s status in an ordered society (see Cornford, op. cit» p. 16). 
The scrupulous observance of its claims to deference is the basis of justice. 
cosmological application of the idea, see Sophocles, Ajax 660 ff. 

. B 26, 2: & pépa alons, Aisa, like moira, originally ‘share’, 
“appointed order’ or ‘destiny’, and thus, on the assumption 
what is fated to be is right, ‘appropriate or right order’ (cf. úrèp alaan 
= tmp ŝir). Empedocles rationalizes ajsa exactly as Parmenides (Frag. B 8. 
37) had rationalized moira, and Anaximander (Frag. 1) chreon. The latter means 
generally ‘fateful necessity’, such as attaches to the prediction of an oracle, 
but (like aisa and moira) could also mean ‘right’, In Heraclitus (Frag. B 80) 
chreon is equivalent to dike; in Parmenides (Frag. B 8. 9, 11, 45) it stands for 
logicophysical necessity. Fränkel goes too far in excluding ‘necessity’ from 
the full meaning of chreon: ‘Die Wörter des Stammes xp7- bezeichnen ein 
Sollen und Schuldig Sein, cin Gebrauchen und Brauchbar Sein, nicht ein Müssen 
und Unvermeidbar Sein’ (op. cit. in note 42, p- 183). What else but ‘Müssen 
und Unvermeidbat Sein’ is the chreon of an oracle? 
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EQ 


an allotted to Strife (as also to Love) in the cosmic 
it is a ‘measure’ whose observance is of the essence of 
46 

;. ‘Alternate (àpoBaãos) time.’—‘Alternate time’ specifies what 
kind of justice this is: the equalitarian justice of rotation of office.47 


time- 
ordet; 
justice. 


III. PARMENIDES 


In Parmenides’ Being the reference to justice is more explicit, and 
there is a stronger accent on its compulsiveness. There may be 
injustice among men, for they can overstep the limit of their own 
nature. There can be no injustice in Being, for its limit is an un- 
breakable ‘chain’ (Frag. B 8. 26 and 31) or ‘fetter’ (Frag. B 8, 14) 
which ‘holds it fast’.48 Justice or Necessity is thus spoken of as an 
active force—a wilful personification of the inexorable com- 
pulsiveness of logical inference, as it constrains our thoughts once 
we have found the right way to think about Being. And in the 
description of the object of our thought when so constrained we 
note, as the objective correlate of Justice, the fact that all Being is 
equally Being: ‘it is all alike’ and ‘equal to itself; on all sides’49 
without distinction of ‘greater’ or ‘lesser’ 5° nor yet of more or less 
‘complete’: it is ‘complete all over (rereAcopévov mdvrnt) like the 
mass of a well-rounded sphere that is equally poised from the 


+ Cf, ‘the ordering of time’ in Anax. F 

47 Cf, above, note 36. 

4 Sce below, n. 133. 

. B 8, 22: wav duotov and B 8, 49: of mávrobev loov, Homoion and 

so closely connected at this stage of thought that geometrical equality 

may be expressed by homoiotes: Eudemus ap. Proclus In Euel. 251, 20-1 
repov 8è rds toas dpolas (se. Thales) npoveipyxévar, For homoios 

% h te sense ay ‘equal in rank or dignity’, see Liddell and Scott, Lexicon 

new ed I. 


% Parmer 
Parmenides” terms are sugge: 
; and th 


stive of ‘power’, not mere volume (cf. above, 
y are charged with associations of dignity (cf. the ry} 
GF Empedocles’ roots): xepórepon, Passepor, and even over (Frag. B 8 24, 
» and 48) should be read in the light of the distinction in ry between 


the peydror a Kee 7 i 
Ris hyddor and Batol, péyas and ownpés (e.g. Soph. Ajax 158-61) and péyas 


comments on all this; see especially his remark on pâMov in Frag, 
cin Adverb des Grades, nicht cin Adjektiv der Ausdehnung’ 
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centre outwards in every direction (uéocobev loomadés 5! mávrne)?. 
The image is that of an object whose motionless stability is due 
not to external fixtures or pressures, but to the symmetrical 
distribution of its own internal forces.s? The absolute ‘self- 
equality’ of Being leaves no scope for anything within it which, 
by preponderating, could introduce injustice. 

The notion of equality is also prominent in the cosmological 
appendix which makes sense of the quasi-truth and quasi-being of 
the world of ‘mortal opinion’. The general formula of this cos- 
mology is that there are two forms, Fire and Night, each of them 
as self-identical 53 in its own way as is Being itself, and that these 
two forms are ‘equal’.s+ The meaning of this equality, unspecified 
in the physical fragments, may be interpreted in the light of 
Parmenides’ use of ‘equal’ 5s in a dynamic sense as an alternate for 
‘equally poised’s¢ in the doctrine of Being, and of Alcmaeon’s 
concept of ‘isonomia of the powers’. In the equipoise of physical 
opposites in the world of becoming Parmenides would thus find, 
a material parallel to the internal equipoise in Being. This would 
explain why he thinks of the mock world of Fire and Night as a 
cosmos,$7 falling, like Being itself, under the sway of Just 
Necessity.5* 


s1 A term expressive not of extensive but of dynamic equality: meàés from 
wédw ‘to shake, poise, sway, brandish, wield (a spear, or missile); in passu 
to throb, vibrate, beat; to shake (lots) together’, R. J. Cunliffe, A Lexicom 
of the Homeric Dialect (London, 1924), s.v. CE. its use by Plato in Tim. 626, 
orepedv xarà ploov 700 mavrds tomas (almost certainly an echo of péoaoðe 
loonaMs in Parmenides, which is quoted by Plato in Soph. 244 e, by Aristotle 
in Phys. 207 a 17) to denote a solid with an equal tendency to move in any 
given direction away from the centre. Herodotus (v. 49. 8) uses it of opposing: 
states so evenly matched in strength that neither could count on a victory 
over the other, and (i, 82. 4) of contending armies stalemated in a battle. 

s2 Fränkel: ‘Den Gegenstand des Vergleichs bildet nicht die Rundheit . «5 
sondern das ausgeglichene Kriftespicl (oomaMés) in einer so verteilten 
Gewichtsmasse (5yxos)’ (op. cit, in note 42, p. 191). 

53 Frag, B 8, 57: davrde ndvrove rwiréy, 

s4 Frag. B 9. 4: lowv duporépur, 

ss Above, note 49. 

s6 Above, notes 51 and 52. 

57 Frag. B 8. 60: Siéxoopov čoixóra, 

s8 CF, the Ananke which ‘drove and fettered it [se. the embracing Ouranos) 
to hold the limits of the stars’ (Frag. B 10. 5-7 [Cornford’s trans.]) with the 
Ananke-Dike-Moira whose ‘fetters’ hold the limits of Being itself. 
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IV. HERACLITUS 


Ju the self-identity of Truth and Being is justice for Par- 
cnenides, so the ‘strife’ of Becoming is justice for Heraclitus.59 
too, we find, among the mediating concepts, necessity 


H 
(chreon)®® and measure: “The earth is poured out as sea, and is 


mea sured according to the same /ogos ®! as before it becomes earth’ 


(Frag. B 31). ‘Strife’ is justice because, through the very conflict 62 
of the opposites, the measure will be kept. This means (1) that in 
every transformation the fire which is ‘exchanged’® remains 
constant and (2) that the distribution of fire among the opposites 
js also constant: “The way up and down is one and the same’ 
(Frag. B 60), which I take to mean that the sum total of ‘upward’ 
ages in the universe equals the ‘downward’ ones, ** so that the 
middle term, water, is exactly divided between the two ways, half 
of it ‘turning’ to earth and the other half to fire.65 

Much could be said of the similarities of this design to the 
n. Both ate inspired by the principle of the ‘hidden’ 
harmony (Frag. B 54) of Harmony itself with its own opposite, 
Strife,° achieved in both systems by assuming that these, like 


Empedocl 


9 Fr 


B 80: Kal Sliny Spy, 

B 80: xar’ pw xal xpechy, 

L. Minar, Jr., rightly calls attention to the primary significance of 

e 7 opnaa reckoning’ (‘The Logos of Heraclitus’, CP, XXXIV 

939], 323). 
© Frag, B 36: each lives the other’s death. 
© Frag. B go: and see the parallel passages to this fragment in Bywater’s 
on of Heraclitus (Frag. 22 there), 

hilo (De incorr. mundi 108-9) puts much the same interpretation on this 

fragment, He speaks of ‘reciprocation [dvréxrias] and interchanges accord- 

ing to the standards of equality and the bounds of justice’, He also speaks 
interchanges as isonomia (112; cf. also looxpar}s ù 7G» oroixelay 

oh [116]; and a similar passage in De cherubim 109-12, esp. 110: dvrlBoaly 

pene ndvra trowéorra...), Philo here is not merely echoing 

& tine, though his immediate source may be Stoic, for he is arguing 
he Stoic jpwos; and he has a fair knowledge of Heraclitus, as 

‘¢ from his quotations and allusions. See further, below, note 129. 

z. B 31 a, following Burnet’s interpretation (op. cit., p. 149). 

€ prototype of this idea, I surmise, was Anaximander’s dinos, The 

£ dinos and dinesis is to unsettle the established order of things: xuxdew, 

ay pe Z, Plato, Crat, 439 c; Aeschylus, Ag. 987; Pindar, Pyth, 9. 383 

D. Frag. B 110, 1). Thus the dinos shook the apeiron out of its proper state, 


the $ra, 5 
asis of the opposites. But, strangely enough, the effect of this unsettling 
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EQUALITY AND JUSTICE IN EARLY GREEK COSMOLOGIES 


all other opposites, balance.‘ But there are important divergences 
both in structure and in intention; and these are material to the 
role of equalitarian justice in the two cosmologies. The structural 
differences are mainly two: (1) the universe has not yet been 
parcelled out into six separate sets of Parmenidean being; nor 
(2) has its history been marked off into separate epochs of suc- 
cessive supremacy. Because of (1) it would be useless to look for 
the formal equation of physical roots. Everything in Heraclitus? 
world is in process; instead of equality between substantives of 
permanence, we find reciprocity between verbs of change. For 
everything ‘turning’ one way, something else is ‘turning’ the 
opposite way: ‘cold things grow hot, the hot grows cold; the 
moist grows dry, the dry grows moist’ (Frag. B 126).6 Because of 
(2) the world is not made and unmade in alternate eons; °? genera- 
tion and destruction are concurrent and constant, hence the form 
of the world is also constant. Fire, ‘kindled’ by ‘gathering’ into 
its own substance a measure of fuel, is also ‘extinguished’ by 
‘scattering abroad’ the same measure of light.7° This measured 


67 The assumption that not only Love-Strife but the four ‘roots’ as well 
ate conceived as opposites by Empedocles may be questioned. But see Emp. 
Frag. B 21. 3-6: fire is ‘bright and warm’, while water is ‘dark and cold’; 
the earth is ‘closed-pressed and solid? while—if we may fill in the fourth term 
which does not occur in the context—the air would be rare and light (as, 
e.g. in Parm, Frag, B 8. 56-9, ‘rare’ and ‘light’ appear as the opposites to 
‘compact’ and ‘heavy’). 

68 Cf, the poral of water, equal parts turning in opposite directions (see 
above, note 65). 

© Burnet’s argument against the ascription of the periodic conflagration to 
Heraclitus has been strengthened by Reinhardt, Parmenides (Bonn, 1916), 
pp. 169 ff. A further points may be added: Philo (cited above, note 64) 
quotes Heraclitus against the Stoic conflagration. 

7 Combining Frags. B 30 and B 91; cf. Aristotle, Meteor, 355 a 4-5: fire 
‘can live only as long as it is fed, and the only food of fire is moisture’; and 
cf. Galen in Hippocrates, II, go. dv0p. i, 39: ‘and fire... manifestly needs 
moisture for its nourishment, as the flames of [oil-] lamps show’. ‘The last 
point has not always been understood, even by close students of Greek 


was not chaos but cosmos. To Heraclitus this must have seemed a perfect 
instance of the ‘hidden’ harmony and the unity of opposites, Though the 
dinos has no place in his own cosmology, he does refer to an analogous 
instance in Frag. B 125 (Frag. 84 in Bywater); and the point is still clearet 
in the form in which the fragment is quoted by Alexander Aphrod. (cited 
by Bywater, ad. loc): ó 8¢ xuxedv, Goxep Kal ‘Hpdrderds qow, div ph 718 
zapdrrp, Šilorarar. 
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aii e-and-take accounts for the permanence of the world which 
twas and is and is to be’.7! 

But there is another difference which may well be intentional: 
the words ‘equal’ and ‘equality’ never occur in the fragments.” 
To express the harmony of the opposites Heraclitus does not say 
t they are equal but that they are one;73 to express their 
equivalence he says that they are ‘the same thing’.74 This is no 
verbal accident. It is true to a pattern of thought which separates 
him from Anaximander (as well as from Empedocles) and brings 
him closer to Anaximenes: the physical opposites are all explained 
as modifications of one of them; they are thus literally ‘the same 
hing’.75 This One is the ‘common’ thing throughout the uni- 
verse.76 And, since it defines the measure of every process (Frag. 
B 90), Heraclitus thinks of it as the ‘one divine law’, all-powerful, 


th 


1 Sce Reinhardt, of. cit. in note 69, p. 176, n. 2: ‘Die Worte jy re kat tore 

s [Frag. B 30] formellhaft, cin Ausdruck für die Unverinderlichkeit’, 

ad citations. 

Nor homoion and homoiotes. 

z, Frags. B 50: ‘all things are one’, and B 67, ‘god’, is day-night, 

winter-summer, war-peace, surfeit-hunger. 

74 E.g., Frag. B 88: the equivalence of contraries is shown through the fact 

that a peraneody becomes not-a, and not-a má» peraneoóv becomes a; the 

logical upshot is that a and nof-a are ‘the same thing’, Alternatively, Hera- 

clitus will say that a és not-a—Frag. B 62: ‘immortals [are] mortals, mortals 

[are] immortals, etc.’. Finally, he will say that a thing is ‘one and the same’ 

its opposite (e.g. Frag. B 60, of the upward and downward ways, where 

hat he means is obviously not identity but equivalence), 

75 Anaximenes’ wording is, of course, lost to us; but that of his fifth-century 

wer, Diogenes of Apollonia, agrees verbally with Heraclitus—Frag. 
à bvra.,.78 adrd eva... .73 adrd dv perémnre woMaxas. To 


w 


ere is a diference: Unlike Anaximenes (and Diogenes’) air, 
fire is not an original substance from which the world evolved, 
but the ‘ever living” power in the world (Frag. B 30). On the other hand, 

two systems are precisely similar in that the ‘one’ appears in the world 
a double role: it is itself one of the opposites, yet it explains the unity 


in all the opposites; it is both one among the many and the one which is the 
many, 

7i Sce below, note 84. Heraclitus uses fév as an alternate toratréy to express 
he equivalence of opposites as, e.g, in Frag, B 103. 


Science (c.g. Tannery, op. cit., p. 175); yet tha 


kria is what accounts for Heraclit: 


tid fire-water-earth on the way up and down: fire and moisture (‘water’) 
fe juxtaposed in “concordant discord’ (Plato, Symp. 187 a); fire is fed by 
enemy" (cf, Aeschylus, Ag. 650-1). 
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all-sufficient, all-victorious (Frag. B 114). It is the ‘thought which 
governs all things through all things’ (Frag. B 41).77 

Should this doctrine of the One ‘governor’ of the universe be 
interpreted in line with the ‘aristocratic’ politics with which 
Heraclitus is commonly credited in the textbooks ?78 It is clear 
enough that he was a misfit in Ephesian politics.7° This is in 
striking contrast to Anaximander, Parmenides, and mpedocles, 
all of whom seem to have held posts of authority and influence in 
their respective states.8° But from this we cannot jump to the con- 
clusion that Heraclitus was a partisan of aristocracy in its rele- 
vant, historical sense.8! His tirades against the ‘many’ follow 
logically enough from his basic conviction that they are philo- 
sophically benighted.8 But the philosopher’s contempt for the 
folly of the crowd is not peculiar to Heraclitus. Parmenides 


77 Anaximenes’ air no doubt performed a similar function (Anaximenes 
Frag. B 2; Diogenes Frag. B 5). 

8 J. B. Bury, History of Greece (Modern Library’ edn; New York, 1937), 
p. 305: ‘he was an aristocrat in politics’. Zeller, History of Greek Philosophy, 
English translation (London, 1891), II. 99: ‘he hates and despises democracy’ 
this position remains unqualified in the sixth German edition by Nestle 
(1920). 

79 We can infer as much from Diogenes Laertius (ix. 1-6), without taking 
too seriously his various stories. There is no reason to doubt the fact that 
Heraclitus renounced a hereditary basileia in favour of a brother (Antisthenes 
of Rhodes ap. Diogenes Laertius, ix. 6); but the facile interpretation of the 
motive (yeyalogpoovm) is another matter. Temperament and politics aside, 
would his attacks on the mysteries (Frag. B 14) and the purification ritual 
(Frag. B 15) be compatible with the discharge of the duties of a priestly 
office? 

80 Anaximander Frag. A 3; Emp. Frag, A 1 (Diogenes Laertius, viii. 64, 66) 
and Bignone, Empedocle (Turin, 1916), pp. 78-9; Parm. Frags. A 1 (Diogenes 
Laertius, ix. 23) and A 12; a commercial city, founded by Ionian émigrés, 
Elea was probably a democracy. 

8 Diogenes Laertius’ statement (ix. 2) that Heraclitus declined the invitation! 
to ‘give laws’ to Ephesus is unsupported by creditable authority. If true, 
it would only suggest that the demos did nof think him an aristocratic partisani 
82 Jaeger (op. cit., I, 180 f.) rightly insists on the unity of theory and practice 
in Heraclitus, Wisdom (sophie) includes both ‘word and act’ (—tpye 
[Frag. B 1]; Myev—noey [Frags. B 112 and B 73]). The many who live 
like dreamers, each in his private world (Frags. B 89, B 73), cannot ‘follow 
the common’ (Frag. B 2). This indictment cuts across class lines. The 
‘many’ are not the demos but all who fail to mect the austere standards of 
Heraclitean wisdom, including the illustrious company of Homer, Hesiod, 
Archilochus, Pythagoras, Xenophanes, Hecatacus (Frags. B 40, B 42). 
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shared it; and so did Empedocles, whose loyalty to democracy is 
well attested. What is peculiar to Heraclitus is, rather, the 
doctrine of the ‘common’: truth is the ‘common’; the world is 
‘common’ ;84 and in the state, law is the ‘common’.85 

This concept of the state as a community, united by a common 
stake in a common justice, is perfectly compatible with demo- 
cratic politics. Early in the sixth century it had inspired the 
Solonian reform programme.86 It survived throughout the fifth 
century and into the fourth as a cherished doctrine of Athenian 
democracy.87 Thus the doctrine of law as ‘common’ remains 
constant throughout a period of sweeping change within the 
democratic tradition, The vital choice in democratic politics in 
Heraclitus’ day was whether to accelerate or to resist this develop- 
ment; whether to press forward toward the radical equalitarianism 
of the lot and ‘ruling in turn’ or else adhere to the earlier demo- 
cracy, predicated, as in Solon, not on equal dignity but on com- 
mon justice.88 If our meagre evidence permits any hypothesis 
concerning Heraclitus’ political sympathies, it would be that he 
favoured the limited democracy of the past. This is in line with his 
known admiration for Bias of Priene, who figures in the tradition 


53 Cf, ‘mortal opinion’ in Parmenides (Frags. B 1, 30, B 8. 51, B 19, 1-3) and 
Empedocles (Frags. B 2. 7-8, B 3, 1, etc.). Contempt for the ignorance of the 
public (cf, Hecataeus of Miletus Frag. 1 a; II, lepûs vovoov 1. 3-5) need not 
of itself imply rejection of democracy except on the further assumptions 
t (1) this ignorance is incurable and (2) the enlightened would fare better 
under some practicable alternative to democracy. 
* Cf. Frags. B 89, B 30. In Frag, B 80, xynon bears the same relation to dike 
and chreon, as ‘war’ to ‘strife’: the ‘common’ in Heraclitus denotes the same 
category of rational necessity which appears as ananke-dike in Parmenides. 
* Frag. B 114. Here the law is clearly the ‘common’ thing in the polis, and 
ìs such the source of its strength, Hence ‘the demos must fight on behalf 
the law as for the city-walls’ (Frag. B 44), i.e. as for the supreme con- 
ition of its common freedom, Similarly, in Frag. B 43, ‘hybris must be ex- 
ished even mote than a conflagration’, the reference is again to a 
peril, 
c my ‘Solonian Justice’, pp. 68-75 and 82~ 
uripides, Suppl. 430-2; Demosthenes, xxi. 30 ff. 
common justice does imply ‘equal’ laws (Frag. 24. 18 [Dichl]; 
y, ‘like’, dpolws, but see above, note 51). But these equal laws do not 
he vested inequalities in dignity between the social classes. Solon 
thinks of himself as conserving the difference in ‘honour’ and ‘pre 
© between the demos and their social superiors (Frag. 5 [Diehl]). 
5 rejection of isomoiria in land is a corollary (Frag. 23. 21 [Dichl]). 
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as an early democratic statesman.89 Indeed, Heraclitus’ saying, 
“the many are bad’ (Frag. B 104), is also traditionally ascribed to 
Bias.9° And Heraclitus’ doctrine that the city ‘strengthens’ itself 


through the law has an obvious affinity to Bias’ reputed saying 
that ‘the strongest democracy is the one wherein all fear the law as 


their master’. 
From this perspective we should interpret those fragments in 


Heraclitus which exalt the ‘one’ against the ‘many’. The core of 
his politics is the supremacy of the ‘common’—law. “And it is 
law, too, to obey the counsel of one’ (Frag. B 33) can only mean; 
the will of ‘one’ is law only when it expresses the ‘common’ to 
which all (including the ‘one’) are subject. So, too, we must think 
of the cosmic supremacy of fire in Heraclitean physics, not as the 
predominance of a single power but as the submission of all 
powers to a single law. For if we think of fire as itself one of the 
powers, then it must keep its equal place among the rest. Thus 


% There is good evidence of his repute as a ‘pleader’ (Hipponax Frag. 79 
[Bergk]); this suggests that, whatever his political power at Priene, it was not 
above the law. Plutarch (Moralia 862 d) lumps his career with that of Pericles 
as examples of praiseworthy statesmanship, Of Priene’s constitutional 
history we know next to nothing, But it is fair to assume that early in the 
sixth century its constitution, like that of other commercial Ionian cities, 
was at least moderately democratic, 


6 Diogenes Laertius, i, 88. 
ot Plutarch, Moralia 154d. The obvious comparison is with Demaratus” 


words to the Persian king in Herodotus, vii. 104: ‘Law is their despot, whom 
they fear much more than your men fear you.’ This doctrine of Beomérys wos 
sounds—and is—Spartan. But it is not opposed to democracy as such, but 
to Persian absolutism; it is matched in Aeschylus (c.g. Eum. 516-27 and 
698-9). Its broader formulation in Demaratus’ first speech to the king 
(Herodotus, vii. 102)—‘virtue is acquired, wrought of wisdom and strong 
law’—is explicitly applied to ‘all Greeks’, It could certainly be taken as the: 
maxim of both Solonian and Heraclitean morality. 

02 Frags. B 49, 99, 110, 121. This point of Frag. B 121 should not be blunted 
by rendering évjicros ‘best’ or ‘worthiest’, as in Cicero (nemo de nobis unis 
excellat) and subsequently in the textbooks. Hermodorus’ intrinsic worth is 
not in question here. Heraclitus’ point is that the Ephesians are losing the 
man who would be pre-eminently useful to the community and thus 14 
themselves. 

93 The form of this fragment suggests the possibility that it is a qualifying 
antithesis to a preceding generalization: e.g. law is common counsel (cfi 
Frags. B 114, B 2, B 113), but ‘it is law, too, to obey the counsel of one’s 
At any rate, a comparison with Frag. B 114 shows that the ultimate ‘one’ om 
which all human laws the ‘common mind’ (= ‘the one divine law’). 
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water is absolutely impartial as between fire and earth, its two 
neighbours (and enemies) on the way up and down: it dies into 
earth much as into fire; it lives from fire as much as from earth. 
Or if, conversely, we think of fire not as one of the many but as the 
One which és the many, then fire is not a separate power lording 
it over the rest; its justice is simply the common measure in all 
the powers. If everything is fire, then the ‘government’ of fire in 
the cosmos is cosmic self-government.%+ 


V. ANAXIMAND 


We must reckon, finally, with the oldest and most controversial 
text in Presocratic philosophy, Anaximander’s Fragment 1: 


And into those things from which existing things take their rise, 
they pass away once more, ‘according to just necessity [chreon]; for 
hey render justice and reparation to one another for their injustices 
according to the ordering of time’.% 


Any responsible interpretation of these words calls for justifica- 
tion; and this involves unavoidably the evaluation of certain 
Aristotelian texts which form our most important collateral evi- 
dence. I have left this last so as to approach it in the light of 
Heraclitus, Parmenides, Empedocles, and the medical writers: 
their thought-forms are safer guides to Anaximander than are the 
categories of Aristotelian physics. Yet, even so, we must respect 
what we know of the development of Presocratic thought and 
guard against reading into Anaximander atomic physics or 
Parmenidean logic. 


The Greck term aérévojos (below, note 139) fits Heraclitus’ thought 
ctly: the universe is ‘a law unto itself”; its law is inherent in its own nature, 
imposed upon it by a superior. 


%s Diels-Kranz start the citation with ef dv. But Burnet’s (op. city p. 52 
a. 6) and Heidel’s (‘On Anaximander’, CP, VII [1912], 212-34, at ass) doubts 
With regard to res oč, pévens, and $fopd in the first clause have never 
cen properly answered. Qlopé is particularly open to suspicion. It never 


3 curs as an abstract noun in any Presocratic fragment (Democritus Frag. 


9 has an obviously diferent meaning). Parmenides, whose polemic 
inst the Tonians reflects their terminology, uses éàeðpos (and the verb, 
i). That Anaximander, too, would use élepos instead of glop is 
able from dwóħeðpov in Arist. Phys. 203 b 14, quoting Anaximander, in 
of äġðaprov in 1. 8, where Aristotle is using his own words. As for 
» yiveoPax for $Oeipcodar, is this likely at this stage of philosophic prose? 
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A. Equality of the Opposites 


Aristotle writes: 


Some people make not air or water the infinite, but this [sc. ‘some- 
thing distinct from the elements’}% in order that the other elements 
may not be destroyed by the element which is infinite. They are in 
opposition to one another—air is cold, water is moist, fire hot. If 
one were infinite, the others would have been destroyed by now. 
As it is, the infinite is something other than the elements, from which 


they arise [Phys. 204 b 24-29]. 


Anaximander is not named here. But the identification is made in 
Simplicius, and there is no good reason to question it.9? What the 
argument aims to prove is fortunately clear enough from inde- 
pendent evidence. We know that the first generation or two of 
Jonian thought did turn one of the opposites into the boundless 
source of everything else. This is obvious for Anaximenes’ air. In 
the case of Xenophanes, we have his own words, off-hand, un- 
technical, and all the more valuable on that account: the earth has 
its upper limit just where you see it, ‘next to your feet’; as for its 
lower limit, there is none, ‘it goes on endlessly’ (els drerpov lkvetrat 
[Frag. B 28]).9% Thales’ water, too, must have been as endless as 
Xenophanes’ earth and in the same sense: it must “go on endlessly’, 
for it supports the earth, while no provision is made for its being 


96 Phys, 204 b 23-4: 76 mapà tà oroixeta, The phrase serves well enough to 
distinguish Anaximandes’s arche from its derivatives. Aristotle’s interpreta- 
tion of the phrase—as a ‘sensible body’ which ought to be ‘present in our 
world here’ (Il. 32-4)—may be disregarded; it is clearly not Anaximander’s 
own thought but a construction which Aristotle puts upon it for polemical 
purposes. 

97 Cherniss rejects it as ‘the peculiarly Aristotelian argument of the necessary 
equilibrium of contrary forces’ (Aristotle's Criticism of Presoeratic Philosophy 
[Baltimore, 1935], p. 376), referring to Meteor, 340 a 1-17, But the latter is 
itself an Aristotelian adaptation of the old physical and medical doctrine of 
loovoula rav Buvdueav, Hence (and also in Phys, 204 b 14-18) Aristotle 
enriches the argument with various other notions of his own; these are 
absent from Phys. 204 b 23-9, especially the distinction between ‘power’ and 
‘bulk’, which is foreign to the medical literature and the earlier philosophers 
(see above, p. 62). 

98 Aristotle (De caelo 294 a 22) paraphrases Xenophanes’ doctrine as follows? 
dx? dmapov airy [sc. the earth] éppifao%a, Xenophanes seems to be combating 
the Hesiodic view that the yîs #ila start somewhere, i.c. from Tartarus 
(Theog. 728). 
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supported, in turn, by anything else.99 Thus, in denying infinity 
to any of the opposites, Anaximander was going against the 
general trend. He could only have done so for a good reason. The 
argument in Phys. 204 b 24-9 supplies the reason: to safeguard the 
uilibrium among the opposites. ; 

‘That the main components of the universe are equal was an 
old tradition in popular cosmology. In Iad xv it is implied that 
the heavens, the sea, and ‘the murky darkness’ are equal, since 
their respective lords are equals in ‘rank’ and ‘portion’.!0° In 
Hesiod earth and heavens are declared equal (Theog. 126); and the 
distance between heavens and earth is equal to that between earth 
and Tartarus (ibid., 719-25). Such ideas are mainly without even a 
semblance of physical justification.!°' They boldly read into the 
universe that feeling for symmetry and balance which makes the 
Odyssey speak of a well-made ship as ‘equal’! and of a wise, 
balanced mind also as ‘equal’.!°3 Anaximander’s own cosmology is 
designed with just such a sense of aesthetic symmetry, with 
equality as the main motif: the intervals between each of the infi- 
nite worlds are equal;'* the intervals between earth, fixed stars, 
moon, and sun are also equal;!°5 earth and sun are equal;1%¢ the 
two land-masses of the earth—Asia and Europe—are equal, and 
the two great rivers in each are equal and divide the regions 


% ‘That the earth floats on water is well attested (Thales Frags. A 13, A 14 
ind A 15) andia surer ground of inference than the conflicting tradition ‘on 
the question as to whether or not Thales” water was boundless (Theophrastus 
. Simplicius in Thales Frag. A 13). Anaximander may well have been the 
t to name his arche Boundless’ (so Theophmastus ap, Simplicius, Phys 
15-16). 
above, note 7; and Cornford’s discussion of this passage in From 
ion to Philosophy, pp. 15-16. 
19t Only for the equality of heavens and earth in Teag, 126-7 can one 
ture a rough appeal to observable fact, i.e. the apparent coincidence 
of the visual horizon with the base of the celestial hemisphere, 
12 xi, 508, xolàns énl mds dons. The most striking example of this use of 
cqnality to express geometric symmetry is the definition of the straight line 
uclid 2 taov [i.e. symmetrically] rots &p davrĝs onpelos xrar, 
xi. 337, dpévas’... eloas, 
1% Aetius, ii, 1. 8. 
‘°s From the data in Hippolytus, Ref. i. 6, 5; Aetius, ii. 20, 1, and ii. 21, 1, 
Tannery’s reasonable conjectures (0p. cit pp. 94 £). 
y Actius ii, at, 2, Strictly speaking, this means that the diameter of the 
alar vent of the sun-ring which constitutes the visible sun is equal to 
è diameter of the carth. 
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through which they flow into equal parts.1°7 To cap all this with 
the equality of the opposites which constitute this world would 
be in fine harmony with the whole design. The argument in Phys, 
204 b 24-9 takes us beyond this aesthetic presumption into 
physical reasoning: if one of the opposites were boundless, it 
would not only mar the architectonic elegance of the cosmology 
but would positively ‘destroy’ the other opposites.t°8 Why so? 
Because—as we know from Fragment 1—the opposites are con- 
stantly encroaching upon one another. If one of them were limit- 
less, there would be no stopping it by the rest, singly or in com- 
bination, for they ate all limited. Its encroachment would con- 


tinue until the rest were destroyed. 


B. Justice in the Boundless i 
We may now settle accounts with the older interpretation of 


Fragment 1: that the very existence of the cosmos is itself an 
injustice against the Boundless, to be expiated by reabsorption.109 
‘This was the general view before the restoration of the words ‘to 
one another’ (é\A#Aors) in the second clause; thereafter, it was left 
without firm foothold in the text and has been largely aban- 
doned.!1° What still gives it a measure of plausibility is the sug- 


107 All this, of course, on the assumption that the geography of ‘the Ionians? 
in Herodotus, iv. 36 and ii. 33 is substantially derived from Anaximander 
(via Hecataeus) and conserves his accent on equality (see Jaeger, op. cit, l 
153m6) SE a y ae 
108 Cf, the association of encroachment (‘injustice’) with ‘destruction’ by 
Eryximachus in Plato, Symp. 188 €. n , 
109 Jaeger observes (op. cit., p. 159) that this is not a Greek idea, Certainly, 
it is alien to the Presocratics. The least objectionable version of the view is 
in O. Gilbert, ‘Spekulation und Volksglaube in der ionischen Philosophie’. 
Arch. f. Religionswissenschaft, XIII (1910), 312. He thinks that the divine energy 
‘stuft sich, je weiter es sich von dem Urquell der Gottheit [se. the Boundless 
itself] entfernt, mehr und mehr ab’, Even so, I see no good reason for reading 
this Neo-Platonic notion into Anaximander. Hippolytus, Ref. i. 7, 1 (Doxogre 
Graeci 560, 13-15), to which Gilbert appealed, does not bear out the intef- 
retation he put upon it. 
ho Diels cite pied (see “Anaximandros von Milet’, Neue Jabra 
bücher f. d. klass. Altertum [1923], p. 69). For a more recent defence, see 
Mondolfo, Problemi del pensiero antico (1935), Ch. II; also his ‘La Giustizia 
cosmica secondo Anassimandro ed Eraclito’, Civiltà moderna (1934). HE 
argues that, because ‘injustice’ is normal (he compares war and strife in 
Heraclitus), existence is inherently unjust (‘La Giustizia’, p. 416), and thus 
inst the ‘universal law of harmony and unity’ (ibid., p. 418) 


a collective sin ag 
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gestion in the first clause that ‘reparation’ is somehow connected 
with ‘passing away’ ;' how can things ‘render justice and repara- 
tion Zo one another’ in a process which destroys their very existence ? 
Unless this paradox can be resoved, we shall find ourselves drifting 
pack into the older view, even after formally abandoning it; we 
shall be constantly tempted to think of the Boundless itself as the 
payee of the ‘damages’ and, consequently, as itself the victim of 
the original injustice. 

We may approach the answer by way of the little-noticed fact 
that the fragment refers in the plural™2 to the matrix from which all 
hings arise and to which they all return. This is strange, for the 
rence is obviously to the Boundless; and this is plainly 
singular. The shift to the plural can mean only that in this context 
e Boundless is explicitly thought of as a plurality."3 This is in 


re! 


1 I follow Cherniss (op. cit. in note 69, p. 376) in assuming that the first 
clause, though probably only paraphrased (see above, n. 86), does convey 
the substance of Anaximander’s thought, We would save ourselves a good 
deal of exegetical trouble by assuming (with Heidel, ‘On Anaximander’, 
3—4) that the thought, as well as the wording, is not Anaximander’s 

but Theophrastus’, 
112 Cherniss (op. cit. in note 69, p. 377) observes that the standard translations 
obscure this point by turning the plural of the original (&¢ dv... eis raôra 
) into the singular, Thus Burnet translates: ‘Into that [= els rara] 
from which [¢ dv] . . 
113 Cherniss (loc. cit.) infers an unlimited plurality. From Simplicius’ state- 
nent, ‘opposites are hot, cold, dry, moist, and the rest’ (Phys. cl. 24-5), we may 


fer that Anaximander assumed a great number of opposites (as did Alc- 


s the whole point of the equation of reparation and encroach- 
ment which insures that, on balance, existence is always ‘just’. Mondolfo 
writes of Heraclitus: ‘Generated and existing only through war, individual 
destruction and thus through ybr? 
p. 416). But Aybris is not in Heraclitus, except in Frag. B 43, where the 
rence is not cosmological, As for war and strife, whatever we may think 
f them, they passed at the time for perfectly proper instruments of justice— 
much so that vetkos could stand for action-at-law (e.g. Od, xii, 440; 
lesiod, Op. 232); {as could mean simply ‘cause’ (e.g. Aeschylus, Supp/, 
14-5: drysdboarres čpw ywvuxôv); and even participation in stasis could 
made a matter of statutory obligation by Solon (Arist. Ab. pol, xiii. 5; 
Solon xx. 1). As I gued in the text, because inverse processes of 
? balance in Heraclitus, his own statement that ‘strife is justice’ makes 
c: from ‘god’s’ standpoint there is no injustice (Frag. B 102). His system 
t only expels Aybris and injustice from the cosmos but employs strife as 
1 essential instrument in their expulsion. 
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line with what Aristotle tells us in Phys. 187 a 20-2, where he 
speaks of Anaximander’s opposites (evavridrnras) as being “con- 
tained in’ (évovoas) the ‘one’ and issuing from it by a process of 
‘separation’ (éxxpiveoBar), Burnet ruled against this statement as 
‘not even a paraphrase of anything Anaximander said’.!!+ But his 
objection to Aristotle’s word for ‘contained in’ (éveivac) as ‘un- 
historical’—his only definite reason for the sweeping condemna- 
tion of the text—is completely unfounded. The same word occurs 
frequently in the Presocratics and the medical literature with the 
very sense required in the present context, i.e. the relation of 
any ingredient to the compound of which it forms a part.""5 As for 
the other terms used here by Aristotle—‘separation’ and ‘opposi- 
tions’—both refer to characteristic concepts of Ionian medicine 
and physics and accord perfectly with what we know of Anaxi- 
mander’s system. The ‘opposites’ are obviously ‘the hot, cold, dry, 
moist, and the rest’ (Simpl. Phys. 150. 24), which are the main 
components of his cosmology. ‘Separation’ is the basic cosmo- 
gonic category of Ionian thought, the process by which ‘the 
heavens and all the infinite worlds’ are formed in Anaximander.1@ 


114 Op. cit, Pe ST, Me Te 
11s For the Presocratics, see Kranz’s Wortindesc, s.v. éveivat, For the medical 


literature see, c.g., II. épx. inzp. 14, 29, 315 16, 6; see also instances cited by 
H. C. Baldry in “Plato's “Technical Terms”, CQ, XXXI (1937), 141-564 
at 146, 


f1 Poeudo-Plutarch, Strom, ii. For a good discussion of ‘separation’ sedii 


Heidel, ‘On Anaximander’, pp. 229-32. But Heidel’s suggestion that dx zoll 
4i8¢ov in Pseudo-Plutarch means ‘from eternity’ has not found favour, The 
correct rendering of the whole phrase (Doxogr. Graeci 79, 13-14) seems to 
me to be: ‘something productive of hot and cold was separated off from the 
eternal’ (adapted from Burnet’s translation). That the process which 
generates the hot and the cold should be spoken of in the passive voice 
as itself ‘separated off? sounds strange perhaps; but cf. Democ, Frag. B 1674 
Bivov dnd roô mavrds droxpiOfvat, ‘Productive of hot and cold’ may also 
seem strange, since both are ‘contained in” the Boundless; but I think this 
sufficiently explained in the suggestion which I make in the following 
paragraph: hot and cold, being perfectly ‘blended’ in the Boundless, emerge 
as distinct, recognizable powers only after the ‘separation’, 


macon: ‘the wet, dry, cold, hot, bitter, sweet, and the rest” [Frag. B 4]). But 
to say that he assumed an infinity of opposites goes beyond our evidence and 
leaves unexplained the practice of Aristotle and his school, who regard this 
as the innovation of Anaxagoras (e.g. Theophrastus ap. Simplicius, PAYS 


27. 4). 
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‘There is, none the less, a residual problem here: If the apeiron is 
í compound of opposites, why should Aristotle think of it as 
tone’ and contrast it as such with the ‘one and many’ of Empe- 
docles’ Sphairos and Anaxagoras’ primitive mixture?"7 The 
nsw urely that Empedocles and Anaxagoras both thought of 
r original compound as made up of Parmenidean bits of Being, 
eternally self-identical in the mixture as in the world which issues 
from it.18 This is just what we cannot ascribe to Anaximander 
without anachronism: he thought of his Boundless as ‘one’ in a 
far more intimate sense than would have been possible for a 
physicist schooled in Parmenidean logic. That logic compelled 
I mpedocles to revise the basic concept of Arasis and to think of it 
as a mere juxtaposition of minute particles.19 For the un- 
reformed doctrine of rasis we may look to the anti-Empedoclean 
cient Medicine, which speaks of a compound in rasis as ‘one 


which Anaximander’s Boundless is ‘one’: it does ‘contain’ the 
posites’; but these are so thoroughly mixed that none of them 
single, individual things,'#* This would explain why 
tle and his school commonly refer to Empedocles’ prin- 
ples (archai) as six and to Anaxagoras’ as infinite in number, 
while they invariably speak of Anaximander’s principle as one.!122 


s. 187 a 21-22, 

is leads to at least two fundamental differences from Milesian doctrine: 
(1) generation, the prime category of Milesian physics, is now denied 
(Emp. Frag. B 8; Anaxag. Frag. B 17); (2) the opposites themselves usurp 
the role of the Milesian arche: they become ‘roots’ and ‘seeds’, are thus the 
source’ (my) of mortal things (Emp. Frag. B 23, 10), and, in Empedocles, 
re endowed with the divinity which the Milesians had assigned to the 


"9 Galen’s commentary on Hipp. Il, dvo. dv@p. 15 (cited in Diels-Kranz 
der Emp. Frag. A 34): où pop xexpapevuy ye & dduv [the Hippocratic 
doctrine] adda xarà opexpd pópa rapaxeyiévor, Empedocles was followed by 
sts: Alexander Aphrod. De mixtione 2 (cited in Diels-Kranz under 
noc. Frag. A 64). 
14. $5 ôv, Con- 
with Aristotelian usage, where xexpayévoy and dmodv appear as 
ties (De sensu 447 à 18). 
Hippocratic terms, ‘no individual power is displayed’ (see above, 


m 


D 
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EQUALITY AND JUSTICE IN 
And it would further explain what we must understand by the 
‘Aristotelian term ‘indeterminate’ (dvows åópıoros) as applied to 
‘Anaximander’s Boundless. Just as in a Hippocratic compound in 
krasis the individual opposites are ‘not apparent’,!?3 so neither are 
they in Anaximandet’s Boundless: no part of the compound, no 
matter how minute, being either hot or cold or dry or moist, Etc., 
the whole is just what Aristotle would call ‘indeterminate ee 

On this interpretation we can explain the strictly reciprocal 
nature of injustice and reparation in Fragment 1. In the Boundless 
itself, which is perfectly blended, no power can dominate another 
and thus commit ‘injustice’, Only when the world-forming 
segregation occurs can separate powers show up. Thereafter, 
wherever one of these is strong enough to encroach upon another, 
‘injustice’ will result. When the world is, in due course, te- 
absorbed into the Boundless, the opposites are not destroyed. 
They do not cease to exist. They are only blended once again, and 
their equilibrium is perfectly restored. And this must entail a 
process of ‘teparation’, where unjust g; ins are disgorged and 
unjust losses fully made up. Thus at no time is there either iN 
justice against the Boundless or reparation to it. Reabsorption ing) 7 


the Boundless is only the process which insures full reparatio 1 


among the opposites themselves; the damages are paid not to thé ‘ 
Boundless but to one another. A 


C. Justice in the World : i A k 
But what of the interval between generation and dissolution? Arel 
we to suppose that the life-history of the world is a series of 
encroachments, unchecked until a judgement day at the very end? 
Such a supposition would go against every canon of Presocratic 7 
physics. If becoming were a theatre of injustice without repara- 
tion, it would be not cosmos but chaos, and the elegant pattern of 
balanced equalities in Anaximander’s world would collapse. But 
such a possibility is precluded by the structural elements of 
Anaximander’s own cosmogonic process. The opposites, balanced 
123 E.g. Ancient Medicine xvi. 35; when the powers are ‘mixed and blended 
with one another, they are neither apparent [$avepd] nor do they hurt a many 
but when one of them is separated off and stands by itself [see above, note 18], 
then it is apparent [¢avepdy] and hurts a man’ (translation adapted from! 
Jones). ; -I 
iz For Aristotle determination is primarily qualitative, not quantitatives 


e.g. Metaph. 1063 a 28: 73 rowdy dpopéms dicews, 73 6 
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in the Boundless, issue from it ogether in balanced proportions.'5 
It follows that the hot in a given world will be no stronger than 
the cold, and so for the other opposites. Moreover, since the 
world is ‘encompassed’ by the Boundless,'?6 nothing can enter or 
depart to upset the balance fixed upon the opposites in the pro- 
cess of generation.!27 Thus the Boundless ‘governs’ the world 
throughout its growth and decline. This is never a matter of 
direct action by the Boundless upon the inner structure of the 
world, for the whole of the cosmology is delineated in terms of the 
interaction of the opposites themselves upon one another. The 
Boundless ‘governs’ by ‘encompassing’,!?8 i.e. by safeguarding 
the original equality of the opposites with one another. 


2s Cf, Fränkel, op. cit., p. 184: ‘nichts Einzelnes werdend aus dem apeiron 
tritt, sondern nur gemeinsam die Gegensätze’. 
Aristotle, Phys, 203 b 11-13: ‘and it encompasses all things and governs 
things, as those assert who do not recognize other causes besides the 
Boundless, e.g. nous or love’, The terms of reference apply definitely, though 
ot exclusively, to Anaximander, Cf. also Hippolytus, Ref. i. 6, 1 (Doxogr. 
Graeci 559. 18). 
137 For the atomists, matter inside and outside a ‘world’ was homogeneous 
ace the exitus introitusque through the spiracula mundi (Lucretius vi. 492-4 
i. 999-1001; i. 1035-51; ii. 1105 ff, See also Democ, Frag. A 40 ppo- 
us, Ref. i. 13. 4; Leucippus Frag. A 1 = Diogenes Laertius, ix. 32). 
Similarly, Anaximenes” world could ‘breathe in’ the outside air, which was 
same stuff as the air within. For Anaximander, on the other hand, the 
indless is unassimilable, unless duly separated out; and there is no hint 
sources that this separation could occur except at the appropriate 
of world-formation. This would seem to invalidate Heidel’s assumption 
( aximander’, pp. 227-8) of cosmic respiration in Anaximander, 
* And thus performs the function which Parmenides would later assign to 
Dike-Ananke, ie. it holds the world fast ‘within the bonds of the limit’ 
see Parm, Frags. B 8. 31, and B 10. 5-7, bearing in mind that mepiéyeav = 
éxew, Parmenides internalized—to Being in Frag. B 8, to the Ouranos 
tag. B 1o—this function of ‘holding the limits’ which Anaximander’s 
dless performs by surrounding each world from the outside), But to 
the limits (or ends) of all things’ had been the divine prerogative 
Semonides of Amorgus Frag. 1, 1-2 [Diehl]; Solon Frag, 16 [Diehl]). 
ice the point of Aristotle’s reference to the cepvdrns of the Boundless: 
<ptéxov (Phys, 207 a 19; cf. the ancient tradition in Metaph. 1074 b 2: 
àt the divine encompasses the whole of nature’). The connection between 
Iding the ends’ and ‘governing’ need not be laboured. But it may be 
noting that (1) boundlessness as such conveyed the idea of in- 
ability (e.g. Aesch. Suppl. 1049-50); (2) even éyew alone could mean 
ld to the course, guide, steer’ (Liddell and Scott, s.v.); (3) mepieyew 
s also the sense ‘surpass, excel’ and ‘overcome in battle’ (ibid., $.0.). 
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If this equality is maintained, justice is assured, for no opposite 
will be strong enough to dominate another. When encroachment 
occurs, it will be compensated by ‘reparation’, as, e.g. in the 
seasonal cycle the hot prevails in the summer, only to suffer 
commensurate subjection to its rival in the winter. We have 
already met this ordered sequence of ‘successive supremacy ? in the 
medical writers and Empedocles. And, although our evidence is 
not sufficient to establish it conclusively in the case of Anaxi- 
mander, we can impute it to him with considerable likelihood.129 
In any case we can assume with perfect confidence that, while 
reabsorption into the Boundless would be the complete and 
absolute end of all injustice, nevertheless overall justice is pre- 
served throughout the life-process of the world despite the 
occurrence of injustice; and this by the equation of reparation to 
encroachment, which is itself assured through the invariant 
equality of the opposites. 

Every student of Greek science must feel how profound was 
the debt of subsequent cosmology to Anaximander. His were the 
seminal ideas of the whirl, the infinite worlds, the unsupported 
earth, the conception of sun and stars as huge, free-swinging 
masses rather than fixtures on a copper dome. Yet more important 
than these and his other physical hypotheses was his philosophical 
concept of nature as a self-regulative equilibrium, whose order was 
strictly immanent, guaranteed through the fixed proportions of its 
main constituents. Once established, this idea becomes the com- 
mon property of classical thought. It is shared by minds as 
diametrically opposed as Lucretius,'?% on the one hand, and the 
pious author of the De mundo, on the other.!3° In Anaximander we 


129 Heidel ‘On Anaximander’, pp. 233-4; also Proc. Amer, Acad. XLVIII 
(1913); 684-5. To the parallels cited by Heidel add Philo, De incorr. mundi 
108 f., which explicitly uses the cyclical exchanges of the seasons to illustrate 
‘reciprocation between the four powers’. 

1298 On isonomia in Epicurean atomism see below, note 156. 

130 His explanation of the imperishable order of nature through the isomoirla 
and successive supremacy of the opposites comes strikingly close to Anaxi- 
mander’s (see citation above, note 12; and 397 b 6-7). Cf. Philo (above 
note 64); Ocellus Lucanus 22, dvrimalets oðoa: [s. the four ‘powers ] 
thre xpardow els rédos adrat adrav pre kparâvrar aral bx’ abrav; Seneca, ON 
iii, 10, 3: ‘omnium elementorum alterni recursus sunt; quicquid alteri perit, ia 
alterum transit; et natura partes suas velut in ponderibus constitutas ex4 
aminat, ne portionum aequitate turbata mundus praeponderet’, 
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can trace it back to its source in the political assumption that 
justice was an affair between equals'3! and that its settlement 
involved an equation of compensation to injury.!32 


VI. THE NATURALIZATION OF JUSTICE 


When Parmenides speaks of Dike-Ananke holding Being fast in 
the bonds of the limit, his words echo Hesiod and Semonides, who 
speak of fate as a ‘bond of unbreakable fetters’; 133 but his thought 
is far from theirs. In Hesiod and Semonides the source of the 
compulsion is external to the thing compelled. In Parmenides the 
compulsion is immanent. The first is a non-rational concept of 
ke; the determining agency remains hidden from human 
reason. The second is so thoroughly rational that ananke merges 
with dike, and dike with logicophysical necessity: the order of 


131 As Heidel observes; ‘dike obtains between peers’, (On Anaximander’, 


132 To ‘get justice’ was literally to ‘get (back) the equal’ (lea čooera: [Od. ii. 

To ‘give justice? (leyv éva) was, again literally, ‘to pay the equal’ 
soe Sophocles, OT, 810]). The underlying principle is that of an 
e: equal value rendered for value taken, The same words apply to the 
closure of a commercial transaction, like barter, sale, or loan, and to the 
satisfaction of justice: 


ipeta åvrapeíßopas, ånoph, 
idoa, åvraħdaow 


åvrapoipý 


dåróðoos, åvraróðoos. 


is pattern of thought was capable of indefinite generalization. It was 
pularly applied to physical sequences where one event was regularly 
followed by (and thus ‘exchanged for’) its reciprocal: e.g. the cycle of birth 
i death (Phaedo 71 e-72 b); waking and sleeping (Phaedo 72 b); the succession 

d night (e.g. Hesiod, Theog. 749); the cycle of the seasons (Philo, De 

corr. mundi 109); hoofs that strike the ground in turn (Pindar, Pytb. iv. 226); 
plowed and left fallow in turn (Pindar, Nem. vi. 9). Scientific thought 
ised this pattern to join events which had either been left unconnected (like 
oration and precipitation [Aristotle, Meteor. 355 a 28)) or else had not 
clearly grasped as strict equations by the popular mind (like breathing 
in and breathing out [Plato, Tim. 79 ¢ 7-8]; or the stretching of a lyre string 
and the vibration when released [Aristotle, Mech. probl. 803 a 31]), But the 
formity of nature as a whole could also be construed as just such a re- 
ciprocity among its basic components. Anaximander so construes it in Frag. 1. 
* Hesiod, Theog. 615: 4d’ ún’ dvdyxns |. . . péyas xarà Beouds épdxet, Semon. 


T+ 115 (Diehl): ŝeopòv dupeOqner dppyxrov néðņs. Parm. Frag. B 8. 14: (oùx) 


‘ie Abe xaddooaca mémow, | dd Exe, Frag. B 8, 31: welparos & Seopotow 


[x 


Avdyan] exer, 76 puv duis epyer, 
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nature is deducible from the intelligible properties of nature itself, 
We may speak of this transition, the work of Anaximander and his 
successors,!3+ as the naturalization of justice. Justice is no longer 
inscrutable moira, imposed by arbitrary forces with incalculable 
effect. Nor is she the goddess Dike, moral and rational enough, 
but frail and unreliable. She is now one with ‘the ineluctable laws 
of nature herself’;135 unlike Hesiod’s Dike, she could no more 
leave the earth than the earth could leave its place in the firmament, 

Thus the naturalization of justice transformed her status and 
added immeasurably to her stature, But it also transformed nature, 
These ‘ineluctable laws of nature’, what were they prior to 
Milesian physics? Behind the massive stability of heaven and earth 
had lurked a realm of arbitrariness and terror. The uniform 
motions of sun and moon could be inexplicably broken by an 
eclipse; "36 the fertility of earth and womb might mysteriously fail 
children could be born ‘unlike those who begat them, but mon- 
sters’;137 these and a thousand other things could be thought of as 
lesions in natural order, special interventions of Zeus and his 
instruments, vindicating the authority of the supernatural by 
suspending or reversing the ordinary course of nature.!38 The 
adventurous reason of Ionian science charted this realm of magic, 
detached it from the personal control of supernatural beings, and 


134 For Solon’s contribution, see Werner Jaeger, ‘Solon’s Eunomic’, Sit 
zungsber. Preuss. Akad, d. Wissenschaften (Berlin, 1926); and Paideia, Vol. Ta 
Ch, VIII and also p. 158 in Ch. IX, Yet the old magical conception of justice 
survives in Solon, side by side with the new (see my ‘Solonian Justice’, 
pp. 76-8). 

135 Maurice Croiset in a brilliant comment on Solon Frag. 3 (Diehl): “La 
Morale et la cité dans les poésies de Solon’, Compt. rend. Acad. d. inscrip. €h 
belles lettres (Patis, 1903), p. 587- 

1% Archil. Frag. 74 (Diehl); Pindar, Paean 9, 1-21. But it is worth noticing 
that Archilochus takes the eclipse not as the operation of a superior type of 
order, obscure but unquestionable, but rather as a threat against ail ordets 
He identifies order implicitly with nature (even though everything comes 
under the power of Zeus). His very consternation at the thought that A 
natural uniformity could be broken is a confession that he has lost faith 
in magic as a realm of order in its own tight. This is a more enlightened 
attitude than Pindar’s, whose main reaction is fear at the calamities that the 
eclipse may portend. 

17 See Hesiod, Op. 225-45, and parallels cited ad Jor, in Mazon’s edition) 
further parallels mentioned in my ‘Solonian Justice’, notes 9 and 10. 

138 For the supernatural sanctions of the pre-Solonian concept of justice 
see my ‘Solonian Justice’, pp. 65-6. 
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integrated it into the domain of nature. All natural events. 
ordinary and extraordinary alike, were now united under a an 
mon law. 

The equality of the constituents of this new commonwealth of 
ure was of the essence of the transformation, for it meant the 
abolition of distinctions between two grades of being—divine and 
mortal, lordly and subservient, noble and mean, of higher and 
lower honour. It was the ending of these distinctions that made 
nature autonomous and sherefore completely and unexceptionably 
‘just’. Given a society of equals, it was assumed, justice was sure 
to follow, for none would have the power to dominate the rest.139 
This assumption, as we have seen, had a strictly physical sense. It 
s accepted not as a political dogma but as a theorem in physical 
quiry. It is, none the less, remarkable evidence of the confidence 
which the great age of Greek democracy possessed in the validity 
of the democratic idea—a confidence so robust that it survived 


lation into the first principles of cosmology and medical 
140 


theor 

Of the four physiologoi we have studied, Heraclitus alone appears 
estranged from democratic politics. His interest in the current 
belief in equality is not so much to vindicate as to qualify and 
correct it. It is therefore significant that there should be no 


’ For the political import of this idea, see II. d. ú. 7. 16 (also 23, 30 fs 
and cf Herodotas Mi forsee. 1k43 i 78) ho bonchi of democcaayace 
inferred here from the fact that under it men are autonomous (II, à, Ù. 7. 16. 
; ef. 16. 35 and 23. 37). This is not merely the formal power to issue laws 
jut the more fundamental power to order one’s own life without domination 
n ‘alien power? (16. 36). i 
® Professor Kurt von Fritz raises an important question (by correspon- 
ice): May not the political equivalent of cosmic equality be the idea of 
nce of power between classes or governing bodies (as, e.g., kings, 
cphors, senate, apella in Sparta) rather than the idea of equality between 
adividual citizens? Only the latter, of course, would be characteristic of 
democracy in its mature form. The answer, it seems to me, is in the idea of 
n of office’, which (1) applies to individual citizens rather than to 
or governing bodies; (2) is decisively democratic as a general con- 
tice; and (3) implies equality of ‘honour’ (zy) or status 
aes e seen, Empedocles explicitly asserts of the cosmic powers. 
” no reason to believe that Parmenides or Anaximander thought of 
powers in any other sense. On the contrary, everything we have seen of 
ir respective cosmologies implies perfect equality of status among the 
ic constituents of theit cosmos. i 


85 


EQUALITY AND JUSTICE IN EARLY GREEK COSMOLOGIES 


mention of equality in his physical fragments. The equalitarianism 
of his physics, such as it is, seems imposed upon the author as a 
structural necessity rather than as a conscious choice. Order he 
must have, and he knows of no other way of getting it than by 
enforcing the equal submission of all powers to the ‘common’ law, 
‘Thus Heraclitus in his own way remains within the general frame- 
work of equalitarian physics; certainly, he makes no effort to 
break with that tradition. The attempt first comes with Anaxa- 
goras’ doctrine of nous, which, unlike Heraclitus’ fire, is ‘mixed 
with nothing, but is alone, itself by itself’,'+ and has therefore 
absolute,!4? one-sided dominion over the ‘mixed’ forces of nature, 
But this revolt proved abortive. It was Plato, the bitter critic of 
‘Athenian democracy, who carried through the intellectual revolu- 
tion (or, more strictly, counter-revolution) to a successful con- 
clusion; and Aristotle followed, though with hesitations and 
misgivings.!#3 In their systems we find at last the explicit and 
thoroughgoing negation of Anaximander’s equalitarian uni- 
verse, 

The attributes of divinity are now reserved to one set of superior 
entities, which alone are perfect, ‘prior’,'#+ sovereign,"45 ageless, 
incorruptible. Nature is no longer a single mechanical system, 
composed throughout of the same stuff, ordered throughout by 
the same laws of motion. It breaks apart into a ‘hither’ and @ 


11 Frag, B 12: pduaxrar obSet xprwart, add póvos adrds én čwvroð čari 
For the same expression in Hippocratic treatises see above, note 16. Tal 
medical thought the state of isolation is a sign of disorder; in Anaxa= 
goras’ nous it accounts for order. There could be no more striking evidence 
of the clear-cut negation of Ionian categories. The Platonic Form cone 
serves this feature of Anaxagoras’ nous: it is aùrò xab’ abrd, and thus dweucrovy 
naBapiraroy, 

142 Abroxparés, Frag. Bj12."C 
(se. Anaxagoras? nous). 

443 For Plato, see my ‘Slavery in Plato’s Thought’, Philosophical Review 
L (1941), 289-304. Sec. I. Herodotus had registered the conviction thal 
‘monarchy’ is unjust in principle, i.e. irrespective of the personal merits 
the incumbent; it would produce Jybris even ‘in the best of all men’ (iiif 
80, 3). Plato and even Aristotle, on the other hand, hold that, given a mañ 
sufficiently superior in virtue, he should be ‘sovereign over all’ as a matter 
justice (Pol, 1284 b 28 ff., 1288 a 15 ff.). 

144 See above, note 37. 

145 Bonitz, Index Arist., s.v. Kips, The term conveys the nearest Greek 
equivalent to the modern concept of political sovereignty. 
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«yonder’.1#6 The first, thinks Aristotle, consists of the familiar 
Ionian opposites; the other, of ‘something beyond the bodies that 
are about us on this earth, different and separate from them, the 
superior honour of its nature being proportionate to its distance 
from this world of ours’.!47 There are two types of motion, each 
simple and incommensurable with the other: the circular motions 
of the ‘more honourable’ bodies, which are ‘perfect? and un- 
deviatingly uniform; the rectilinear, ‘imperfect’, and ‘wandering’ 
motions which occur only in the ‘lower’ regions.148 Dike and 
ananke, logical reason and physical necessity, which had merged 
in the Presocratics to banish disorder from the physical universe, 
are now separated.'49 For all its teleological subordination to 
the ‘good’, matter remains a residual principle of evil and dis- 
order.15° 


From the polemics of Laws X, one would never guess that any 


Note Plato’s use of róvôe ròv rómov, évOdde versus ev Devis, exeioe, ó rv Kaxdv 
ónos (Theatt, 176 a 7-8, b 1; 177 a 5), and Atistotle’s use of rd évraôða 
(a. Bonitz, Index), 78 wap’ 4u» versus réxet, 4 Gorda odola, 
197 De caelo 269 b 13-17 (Stock); cf. ibid, 269 a 31-3, and Meteor. 339 a 11. 
Abstracting from Aristotle's ‘fifth’ element, one finds a comparable, though 
weaker, distinction in Plato: in the heavens the four elements are ‘purer’ 
‘nobler’, etc., than they are ‘here’ (Phil. 29 b-d; Phaedo 109 b-111 b, esp, 
110 a), presumably because ‘there’ they are free of the six wandering motions 
(Tim. 34 a). In Laws xii, 967 c (cf. x. 886 d-e) the view that there are ‘stones 
or earth’ in the stars is denounced as criminal atheism. 
48 For the effects of this bifurcation on Aristotelian dynamics, see W. D. 
Ross, Aristotle's Physics (Oxford, 1936), p. 33. Ross points out that in Phys 
244 a 1-3 (he might have added Meteor. 370 b 20-8) there is, nonetheless, a 
true analysis of circular motion as the resultant of two inverse rectilinear 
otions. The history of thought offers no better example of a great thinker, 
hitting on a scientific explanation of revolutionary import, yet missing its 
nificance because of the blinkers of a metaphysical dogma, 
See my ‘Slavery in Plato's Thought’, p. 296; to the references there 
cited add Soph. 265 c: alrlas atroudrys xal dve Biavolas guovens Ñ perà Myou 
etc; and Laws XII 967 a: dvdycas . Aristotle the 
trast of the ‘good’ and the ‘necessary’ cause is analogous to the con- 
ast of ‘rational’ and ‘material’ (Phys. 200 a 14: & rf Oly 78 dvayxator, 


od Siavolas. In 


70 8 of &vexa &v 7G Abyw. De part. anim. 663 b 22-3; ý dvayxala vs, ý xarà Abyov 


e my ‘Disorderly Motion in the Timaeus’, CQ, XXIII (1930), 71-83, 
80 and 82, n. 3, Hence natural science can only be a ‘likely tale’. And even 
tistotle holds categorically that there can be no science of the indeterminate 

post, 32 b 18); cf, the role of the indeterminateness of matter (i îs Ons 


fa) in De gen. anim. 778 a 7, and cf. also Met. 1010 a 3, 1049 b 2. 
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of Plato’s materialistic opponents's! had believed that ‘all human 
laws are nourished by the one law divine’ and had thought of this 
justice in the nature of things not as impersonal order but as a 
‘thought that steers all things through all things’.'s* But Plato 


151 Plato here is intent on exposing the basic error of ‘all the men who 
have ever handled physical investigation’ (891 c [Bury]). He has in mind the 
most mature physical systems, including atomism; but he draws no fine 
distinctions and makes no honourable exemptions, for he is convinced that 
all those who sowed the materialist wind must be held responsible for the 
whirlwind, i.e. the conventional theory of justice. Tate (CQ, XXX [1936], 48- 
54) has argued that the butt of Plato’s polemic is Archelaus and his fourth- 
century followers. Certainly, Archelaus meets the double imputation of 
materialist cosmology and the conventional theory of justice and thus falls 
within the scope of Plato’s polemic. But that a second-rate thinker should. 
be singled out as the representative of materialist physics seems unlikely; 
and as for his ‘followers’, we know nothing about them. I think Tate forces 
the meaning of véww xal copay in 886 d. Since åpyaîo here clearly refers to 
the theogonies (886 c; cf. Arist. Meteor, 353 a 34), »éot can only mean the 
more ‘modern’, though scarcely contemporary, cosmogonies of scientific 
physics (cf. Meteor, 353 b 5; and Met. 1091 a 34-1091 b 11: morrat dpxaioe 
versus Jorepo oogol); what is contemporary for Plato is the influence of 
this trend of thought. Tate further restricts unnecessarily the reference of 
the doctrine that the heavenly bodies are ‘earth and stones’; this applies to 
Democritus (Frag. A 39) as much as to Anaxagoras, Tate appeals to 895 a 
to show that ‘Plato cannot be arguing against atomism, according to which 
motion is eternal and had no beginning’ (p. 53); but note the force of of 
qicioroe 1G» rovotrer. The frequent inveighing against ‘chance’ and ‘neces- 
sity’ must have Empedocles and Democritus in mind, if we may judge 
from the reference of similar arguments in Aristotle (for Democritus see 
the passages in Diels-Kranz, Frags. A 65-A 70). And, since Empedocles 
was not known for his political theory (Frag. B 135 to the contrary notwith- 
standing), the sequel to materialism that ‘politics shares little with nature, 
much with art’ (889 d) must surely include Democritus (and his followers, 
whose existence is not a matter of conjecture). Plato's concession that polities, 
on this view, does have a ‘small’ share with nature fits Democritus, who 
would insist (against the out-and-out conventionalists) that art is itself a 
product of material necessity and ‘makes’ nature (Frag. B 33; cf. Nausiphanes 
Frag. B 2. 18. 3). Incidentally, Anaxarchus (Frags. A 3 and A 5) shows the 
kind of objectionable politics that could be associated (rightly or wrongly) 
with the Democritean school and thus lends some plausibility to the worst 
that Plato imputes against the wicked materialists in 890 a. 

182 Heracl, Frag. B 41. ‘Governs’ connects this fragment with Anaximander 
(see above, note 128). Xenophanes (Frag. B 25) and Empedocles (Frag: 
B 134) speak explicitly of a divine ‘mind’; and Parmenides’ Being was also, 
no doubt, conceived as mind on the principle of the identity of thought and 


being. Needless to say, in all this the accent falls not on spiritualizing nature 
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is right in accenting the difference and neglecting the agreement. 
His early predecessors had endowed physical nature itself with 
the attributes of reason, including justice and thought. They had 
been so absorbed in the discovery that nature was rational that 
they never stopped to distinguish between the categories of 
intelligibility and intelligence.!53 That distinction is foreign to 
archaic thought and language, as we can see from the systematic 
ambiguity of words like Jogos, gnome, and nous.154 In Plato and 
‘Aristotle, on the other hand, the identification of rational thought 
and rational thing is deliberate, It is achieved not by rationalizing 
material nature but by degrading matter to the realm of the irra- 
tional, the fortuitous, and the disorderly. 

W. A. Heidel, who was much preoccupied by this momentous 
transformation, took a strangely fatalistic view of the transition: 
“The transfer of the functions and attributes of the ancient gods to 
physis by the philosophers of the sixth and fifth centuries eventually 
so charged nature with personality that the Socratic teleology was 
a foregone conclusion’.'55 The atomist system proves that this 
development was anything but a ‘foregone conclusion’—that the 


153 On the contrary, they made, all too confidently, the opposite assumption 
hat ‘all things have thought’ (repévqxev dmavra [Emp. Frag. B 103; cf. 
Frag. B 110. 10]). There is every reason to believe that this is the general 
assumption among the Presoctatics; cf, the identification of thought with 
the Arasis of the elements in Empedocles and Parmenides and of soul with 
fire in Heraclitus and air in Anaximenes, 
154 Adyos, ‘accounts’, both in the active sense of accounting (Adyos as speech 
and/or thought) and in the objective sense of the character of things which 
makes them capable of being so accounted (Ayos as mathematical proportion, 
etc., which can be in physical objects themselves [Leucip. Frag. B 2: ont 
èx Adyou re Kal ún’ dvdyxys]). Similarly, yedun could also be used to mean 
not only the cagnoscens but also (though rarely) the cognoscendum, e.g. the well- 
nown arā ywduas in Theog. 6o, where yrduas has exactly the same sense 
as the opara of fire and night in Parm, Frag. B 8. 55 (‘Merkzeichen’ [Diels~ 
Kranz]). As for vods, Liddell and Scott cite Herodotus, vii. 162: oros ó vóos 
Piparos, 


(sense’ 
155 Tepi ducews, P, a A 
Eae , Proc, Amer, Acad, Arts and Sciences, XLV (1910), 79-133, 


bı 


ties 


on natı 


alizing spirit. In Anaximander the Boundless itself has the proper- 

fos of the gods (Frag. 3). In Heraclitus the governing mind is still plain 

{5 Crag. B 64). In Xenophanes, God is described in words which Parameni 

pis cPPlies unchanged to his Being (cf. Xen. Frag. B 26: det & & ravrg 
« with Parm. Frag. B 8. 29). 
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natural evolution of Presocratic thought was not toward the ever 
increasing personalizing of nature, but the reverse. From their 
Ionian predecessors Leucippus and Democritus inherited the 
universe of homogeneous construction and immanent necessity 
which had been reared with the scaffolding of cosmic equality and 
cosmic justice. The structure completed, the scaffolding could be 
dropped. The intelligible order of nature is as secure in this new 
system as it had ever been in the earlier ones: ‘nothing happens at 
random, but everything from a reason and by necessity’ (Leucip- 
pus Frag. B 2). But no effort is now made to ground this order in 


isonomia.*8® 

Compared to Anaximander’s, the design of the Democtitean 
universe is indifferent to equality: The infinite worlds are unequal 
in size and power and at unequal intervals from one another.157 
Earth, sun, moon, and stars are also, no doubt, unequal in size and 
at unequal intervals,!58 As for the earth, its breadth and length 
are unequal,!s9 and the northern and southern halves of the cylin- 
droid are unequal in weight.t°° Cosmic equality has lost its 
importance, for cosmic justice no longer makes sense. Justice is 
now a human device; it applies solely to the acts and relations of 


156 We do meet this principle once again in Epicurean atomism: Cicero, 
N.D. i. 19, 503 «.- ut omnia omnibus paribus paria respondeant, Hane 
isonomian appellat Epicurus, id est aequabilem tributionem. Cf. also the notion 
of successive supremacy of opposing forces in nature in Lucretius ii. 567-76, 
nunc hic nunc illic superant . . . et superantur item, 

187 Hippolytus, Ref. i. 13, 2 and 3 (Democ. Frag. A 40). Hence the destructive 
collisions between worlds, ‘the greater overcoming the lesser’, (Actius, ii, 4, 
9 = Frag. A 84). Moreover, the worlds are dissimilar in contents: “in some 
there is no sun nor moon, in others larger ones than ours, in still others 
more [se. than one sun and moon]...and there are worlds devoid of 
animals, plants, and all moisture’ (Hippolytus, Je. cit.). 

158 The first I infer from (1) the general gravitational theory, which entails 
that the largest bodies are sifted towards the centre and (2) the fact that 
sun and moon were originally composed of a substance that ‘resembled the 
earth’ (Strom. 7 = Frag. A 39). As for the intervals, the only definite stater 
ment is Hippolytus, Ref. i. 13, 4 = Frag. A 40: ‘neither is the height of the 
planets equal’; but even this would be enough to spoil the symmetry of 
‘Anaximander’s scheme. 

is% Frag. B 15 (Agathemerus i. 1, 2); Frag. A 94 (Eustathius, schol. to Tiad 
46). 

the south being more temperate, ‘the earth is weighed down in that 
direction, where it has an excess of produce and growth’ (Frag. A 96 = 
Actius iii. 12. 2). 
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conscious beings. It is not arbitrary, for it is rooted in the neces- 
sities of man’s nature and environment. But neither does man 
find it in the universe as such; it is a product of civilization and 
art.16! Justice is only the form which the immanent order of 
nature achieves in the mind and works of man. Justice is natural, 
put nature is not just. 


x6: See Frags. B 172-3: ‘good’ and ‘evil’ are not in nature as such, but in what 
n does with nature through the power of his art and its ‘teaching’. For 
the application of this principle to the origin of human civilization, see Democ- 
ritus Frag. B 5. The validity of this material as a source of Democritean 
as has been disputed; but see ‘On the Pre-history of Diodorus’, AJP, 
VII (1946), 51-9. 
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THEOLOGY AND PHILOSOPHY IN 
EARLY GREEK THOUGHT* 


Gregory Vlastos 


I 


WHEN one reads the Presocratics with open mind and sensitive 
ear one cannot help being struck by the religious note in much of 
what they say. Few words occur more frequently in their frag- 
ments than the term ‘god’,! The style itself in certain contexts is 
charged with religious associations; the rhythm and sentence 
structure of certain utterances is unmistakably hymnodic.* In 
Parmenides and Empedocles the whole doctrine of Being and 
Nature is put forth as a religious revelation. The major themes of 
all the physiologoi—the creation of the world, the necessity of its 
order, the origin of life, the nature of the soul, and even such 
things as the causes of winds, rain, lightning and thunder, rivers, 
meteorites, eclipses, earthquakes, plagues—were matters of vivid 
religious import to their contemporaries. Lightning, thunder, a 
storm, an earthquake were ‘signs from Zeus’ (Stoonpia) that could 
stop a meeting of the Law Courts or of the Assembly; religious 


* Minor revisions have been made by the author. 

1 See the word-index in H. Diels and W. Kranz, Fragmente der Vorsokratiker, 
sth edn, (Berlin, 1934-7) (all subsequent citations of Presocratic fragment 
refer to this work), s.v. theos: eight columns of listings, against six for 
physis, less than six for kosmos. 

2 See Ed. Norden, Agnostos Theos (Leipzig, 1913), p. 164; K. Deichgraebet, 
‘Hymnische Elemente in der philosophischen Prosa der Vorsokratiker’, 
Philologus 88 (1933); and now W. Jaeger, Theology of the Early Greek Philosoz 
phers, (Oxford, 1947), passim. 

3 For the evidence, see, e.g. O. Gilbert, The Constitutional Antiquities of Sparta 
and Athens. English translation (London, 1895), p. 292, notes 3 and 5. 
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ling for an eclipse could overrule military intelligence to cause 

greatest disaster ever suffered by Athenian arms.+ The philo- 
sophers who took the ‘natural’ view of these things could not be 
indifferent to the religious bearing of their conclusions. To think 
of them as mere naturalists, bracketing off their speculations from 
religious belief and feeling, would be to take a very anachronistic 
view of their thought. 

Now it is just this view that was upheld quite belligerently by 
Burnet,’ whose Early Greek Philosophy has gone through four 
editions since its first publication in 1892 to become the most 
influential guide to the study of the origins of Greek thought in 
the English-speaking world. Burnet explained away the term ‘god’ 
in the Presocratics as a ‘non-religious use of the word’ (p. 14); 
and though perhaps he never thought through the meaning of this 
remarkable expression, the general point of his contention is clear 
enough. Like many a god and goddess in Hesiod, he argued, the 
‘gods’ of the philosophers are not ‘objects of worship’ but ‘mere 
personifications’ of natural phenomena. Now it is true that the 
ologoi maintained in all their thinking a singular independence 
from the public cult. If this were all that Burnet had in mind, his 
contention would be not only true but, as I shall argue shortly, 
absolutely fundamental to the proper understanding of their reli- 
gious ideas. But Burnet went far beyond this when he claimed that 
they themselves attached no religious import to those ideas 
which they proclaimed in open or tacit defiance of the prevailing 
faith. It is true, of course, that their primary object is to under- 
stand nature, not to reform religion, When they discuss religious 
concepts, they are generally content to leave religious practices 
alone, But even this statement has important exceptions, and 


though one of them fits Burnet’s thesis, the rest go dead against 
it. 


fee! 


the 


In Empedocles it is the mystic, not the physiologos, who is 
exercised about the cult. His heart-wringing appeals for a religion 
undefiled by animal sacrifices and the eating of beans are inspired 
by the Orphic piety of his Purifications which admits of no rational 
Connection with the scientific temper and doctrine of his work On 


* Thucydides 
x ucydides, T 504. 

2 good cause; he was combating the error, then prevalent in some 
ters, ‘of deriving science from mythology’ (p. 14). 
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Nature.6 But in Xenophanes we find something quite different, 
When he calls nature ‘God’? he is asserting no ‘mere’ personifica- 
tion, but a doctrine which has urgent religious relevance, since it 
prompts him to attack the traditional beliefs as both irrational 
and irreverent.® It is impious, he says in effect, to speak about the 
gods as Homer and Hesiod do, implying that Ais doctrine sets 
general standards for pious utterance. Heraclitus goes much 
further when he blasts away not only at what people say about the 
gods, but at what they do in their most sacred rites.” Such modes 
of worship offend not only his reason, but his religious sense; 
they are not only ‘madness’ (B 5, B 16), but sacrilegious madness, 
‘unholy mysteries’ (B 14). There is a strong implication here that 
there can and ought to be a different form of worship which would 
qualify as ‘holy’; and this is confirmed by a passage in Iamblichus: 
‘I distinguish two kinds of sacrifice: first, those of the completely 
purified, such as would happen rarely with a single individual, 
as Heraclitus says, or with a handful of men; secondly, the 
material . . "1° We need not take this as a wilful preference for 


6 See below, Section V. On the relation of Empedocles’s Purifications to 
Orphism see e.g. W. Kranz, ‘Vorsokratisches III’, Hermes 70 (1935) at 
pp. 112-15. 

7 Aristotle, Met. 986 b 24, ‘looking at the whole ouranos, the One, he said, 
is god’. 

8B 1, 13-14, ‘Pious (edppovas) men must first hymn god with reverent 
(cigfuows) myths and pure words’, Which myths he considered irreverent is 
clear from lines 21-3 of this fragment and B 11, B 12, My translation of 
eddpovas differs from the usual renderings (‘joyful’ in Burnet and Kathleen 
Freeman), but is justified both by the context and by such usage as in 
‘Aeschylus, Choephoroi 88, mâs etfpor’ dno, mas xareifouar; edprfuors 
“auspicious, of good omen’ (Liddell and Scott, s.v.). Here, as in the following 
‘pure? (caBapotax), Xenophanes is reinterpreting current religious terms, 
transposing them into the framework of his own rational religious beliefs. 
‘The word ‘god’ in the citation is not necessarily the One God of his philo- 
sophy of nature. As Grube observes in another context (review of Jacger’s 
Paideia in American Journal of Philology, 78 [1947], 211, n. 17), ‘$ Beds no more 
implies the existence of one God than á d/@pwnos the existence of only one 
man.... Both are generic’. This is quite clear here, since the fragment 
shifts to ‘gods’ in line 24. The relation between the ‘One God? and the many 
‘gods’ in Xenophanes is obscure. All we can get from the fragments i$ 
that the moral, non-anthropomorphic properties of the ‘One God’ are 
normative for the ‘gods’ as well. 

9 Attacks on purificatory rites and on image-worship, B 5: on the mystery 
cults, especially those of Dionysus, and magicians, B 14, B 15. 

10 B 69; omitted in Burnet. 
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solitary worship. It is more likely an expression of Heraclitus’ 
despair of the capacity of the ‘many’ to understand what he was 
talking about and to act accordingly. In any case, it is clear that the 
inity’ of his World Order™ is seriously meant as a genuine 
religious object which could be worshipped by the enlightened. 
Nor will Burnet’s appeal to Hesiod support his thesis. Certainly 
many divinities of the Theogony were not worshipped; but the 
same could be said of scores of figures in the traditional mythology 
which no one would term ‘non-religious’. A Greek might know 
of no local cult to Sun or Moon, and might even think with 
\ ristophanes * that none existed throughout the whole of Greece, 
ind still be outraged by a denial of their bona fide divinity.13 
Certainly, too, many of Hesiod’s figures are personifications of 
natural or human phenomena; but to say they are ‘mere’ personifi- 
cations is to confuse the issue. What is there more typical of 
Greek religion than the personification of winds, springs, rivers, 
earth, season, graces, love, victory, justice, peace, etc., whose 
religious vitality is attested in the cult ?1* It is not Hesiod’s verse 
that personifies everything from Lightning and Thunder to Sleep 
and Fear and Rumour, but the religious attitude of his people who 
feel the world as the theatre of super-natural and super-human 
forces. When Hesiod fills out the divine genealogies with in- 
numerable persons, some of whom doubtless never figured in 
earlier mythology, he is simply pursuing the logic of this animistic 
view of nature and life, They all belong to the same ‘race’ as the 
gods of the cult, they all have some share, great or small, of that 
mysterious power which exalts divine beings above the rigid 
limits of natural necessity.15 


`! B 67, B 102, B 114, and see H, Fränkel, ‘Heraclitus on God’, Trans, Amer, 
Philol. Ass., 69 (1938), 230-44. ; A 
13 Peate 406 ff 
1 CE the decree of Diopeithes, Plutarch, Pericles 32; and Plato, Ap. 26 de. 
Sce L. R, Farnell, Cults of the Greek States (London, 1909), Vol. 5, Ch. 11 
ae foten, When Aristophanes jokes, ‘pour a libation to Stupidity’ (Knights 
) he is not even lampooning this habit of mind; he is just taking it for 
es. below, note go; and cf. E, Ehnmark, The Idea of God in Homer (Upsala, 
(235) P- 11: ‘the criterion of divine power is its supernatural power’. Jaeger 
ee a shore, note 2) holds that Hesiod’s gods ‘are really subject to what 
wigstould call natural law? because they have all been ‘generated by the 
y power of Eros’. The premise goes a long way beyond anything in 
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And this is precisely what, on any theory, Heraclitus (for 
example) did no? mean, when he called his World Unity ‘god’, 
What then did he mean? Burnet’s theory stops him from so much 
as asking the question, and leaves him with a blind spot for that 
part of Presocratic thought which is its unique contribution to 
religion. Thus he can see no more in Xenophanes than a denial of 
‘the existence of any gods in the proper sense’; the words ‘One 
god’ mean ‘No god but the world’ (p. 128). The result has the 
effect of a distortion. It turns the Presocratics into purely ‘scien- 
tific’ thinkers, ignoring the fact that, for better or for worse, their 
‘science’ was far more (and less) than science, in our sense, has any 
business to be.16 Doubtless their concept of nature as a self 
enclosed, self-regulative system is the intellectual foundation of 
science, and they who built it out of incredibly inadequate 
materials have every right to be considered pioneers of the scien- 
tific spirit. But neither can we forget on this account that those 
who discovered this concept of nature believed that they found in 
it not only the principles of physical explanation but also the key 
to the right ordering of human life and the answer to the problem 
of destiny. They began with the faith that nature itself was ani- 
mated?7 by that Wisdom and Justice which the most enlightened 
conscience of their race had imputed to Zeus. So long as this faith 


16 This is recognized by Burnet himself in a remarkable passage. In Greek 
Philosophy (London, 1914), pp. 11-12, he notes that Greek philosophy ‘is 
dominated from beginning to end by the problem of reality (rò čv)’, a prob- 
lem ‘which at once takes us beyond science’, and adds: ‘Greek philosophy 
is based on the faith that reality is divine, . . . It was in truth an effort to 
satisfy what we call the religious instinct.’ Here is impressive evidence that 
the vision of this great scholar was not blinkered by his theory. Had he 
pursued this line of thought he would have forestalled my objections. 
Unfortunately he did not; on p. 29 of this later book he repeats, almost 
verbatim, the statements, made many years before in Early Greek Philosophy, 
which I have criticized here, 

17T use the word advisedly. See my ‘Equality and Justice in Early Greek 
Cosmologies’, Classical Philology 42 (1947), 177 and notes (above, pp. 87-89): 


the Theagony, where Eros gets five lines altogether (120-3, 201-2). But even 
if we choose to read the potency of Eros into every ‘birth’ in the Theagomyy 
we are still a long way from ‘natural law’, in a realm where the natural 
pattern of sexual generation can be broken ad libitum without occasioning 
the slightest surprise, as e.g. in the birth of Athena, or the birth of Erinyes, 
Giants, Nymphs, and Aphrodite (183 .), to say nothing of the (presumably 
asexual) generation of the originals, Chaos, Earth, Eros himself, and Night. 
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lived they could transfer to nature the reverence hitherto reserved 
for Zeus and could therefore call nature ‘god’ without indulging 
in an empty figure of speech, 


Ir 


There is a kind of poetic justice in the fact that Professor Jaeger’s 
Theology of the Early Greek Philosophers should have been delivered 
as the Gifford Lectures (1936) at St Andrews where Burnet had 
held for many years the chair in Greek. It is not polemical in tone, 
ind there is no mention of Burnet except at incidental points 
where Jaeger agrees with him as often as not. But it is doubtless 
the strongest reply Burnet’s thesis has yet received,!8 and it is all 
the more telling for keeping clear of the fanciful speculations that 
marred earlier statements of the anti-thesis.19 It works with the 
sound methodological principle that Presocratic philosophy is 
generally marked by close-knit coherence and should therefore be 
studied ‘as an indivisible organism, never considering the theo- 
logical components apart from the physical or ontological’ (p. 7). 
Coming as it does from one of the foremost living students of 
Greek thought, it cannot fail to command attention. It will 
remain for years to come one of the ‘standard’ books with which 
student of the Presocratics will have to deal. Such a work 
does not lend itself to summary, and does not need it. The many 
ts by which it illuminates and enriches our understanding of 
the first chapter of Western philosophy can best be appreciated 
by those who will read the book as a whole, with the leisureliness 
and care it invites and deserves. I shall therefore forgo here any 
thought of surveying its positive contributions and keep to a more 
limited and somewhat invidious task. I wish to discuss briefly 


ir For a sample of the clash compare their views of Xenophanes, Burnet: 

€ would have smiled if he had known that one day he was to be regarded 
as a theologian’ (Early Greek Philosophy, p. 129); Jaeger: ‘only as a theologian 
can he be really understood’ (p. 49). 

L am thinking particularly of K. Joel’s Der Ursprung der Naturpbilosophie 
ais dem Geiste der Mystik (Jena, 1960), whose title tells its own tale, and 
nford’s From Religion to Philosophy (London, 1913), the early work 
cholar which over-works the hypothesis that the categories of 
{philosophy were ‘already implicit’ in Greek mythology, and is further 
sorted by uncritical borrowings from the then fashionable school of French 

ology. It remains for all its faults a valuable, suggestive study. 
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those aspects of the author’s thesis which strike me as open to 
grave objection. The critical tone of my remarks will not be mis- 
understood, I hope, as any reflection on the solid value of the 
work.20 It is merely incidental to the expression and documenta- 
tion of an alternative point of view which agrees with Jaeger 
against Burnet about the authenticity of the religious component 
in Presocratic thought, but prefers to interpret it along somewhat 
different lines. 

My main question springs out of the very use of the word 
‘theology’ both in the title and constantly throughout the book as 
a description of the religious ideas of the Presocratics. The word, 
of course, means no more than ‘account of god’ and could be so 
applied to any doctrine of divinity. But the historian of ideas 
must sctuple to use fundamental terms without regard to their 
exact historical fitness. He must ask himself in this connection: 
Would the physiologoi themselves have used the word of theit own 
speculations about divinity? We know that Aristotle so terms his 
metaphysics qua science of divinity," and may assume that Plato 
would not be averse to have his arguments about the existence and 
providence of the gods described as ‘theology’. But we also 


20 One’s best testimony to the value of the work of a serious scholar is to 
take it seriously, either by way of assimilation or else by way of criticism 
where one is compelled to disagree. The former I have done repeatedly 
in earlier published work, expressing my personal indebtedness to Jaeger 
for many things I have learned from him, and will do so again both in this 
paper and hereafter. 

21 Met. 1026 a 193 1064 b 3. 

22 Jaeger holds that the very word #heologia was coined by Plato (and adds, 
here unconsciously controverting the major thesis of his own book, ‘and he 
[Plato] evidently was the creator of the idea’, p. 4). But Plato is a fastidious 
linguist, When he makes up a word he is very self-conscious about it (e.g. 
at Theaet, 182 a). There is no hint of terminological innovation at Rep. 379 3 
the word is introduced by Adeimantus (not Socrates) as a variant for ‘tales 
about the gods’: Socrates, ‘The founders ought to know the canons (typous) 
in accordance with which the poets should tell their stories (mythologein) 
[se. about the gods}...’; Adeimantus, ‘, . . What then are the canons for 
stories [or, accounts] about the gods (typoi peri theologias) ?” The casualness with 
which the word is used here (and, curiously enough, never again in Plato 
in contexts such as Laws X where we should most expect it had it been 
‘coined’ to indicate ‘the importance from Plato’s point of view of the 
mental attitude which it tries to express,” Jaeger, p. 194) suggests that it 
was in common use at the time. And I see no good reason for doubting that 
those who ‘spoke about the gods’ (boi legontes peri theon, Plato, Laws 886 G, 
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know that neither Aristotle nor Plato assumed so much for the 
natural philosophers who preceded them. As Jaeger observes of 
‘Aristotle, ‘in historical contexts . . . he used the term to designate 
certain non-philosophers such as Hesiod and Pherecydes, whom 
he contrasts sharply with the oldest genuine philosophers or 
physicists’; and Plato’s practice is quite similar.2+ The basis of 
the contrast in Aristotle’s mind seems to be mainly that the theo- 
logians talk myth, while the philosophers speak the rational 
language of natural inquiry. Jaeger would then seem to be on safe 
ground in taking this over, and so juxtaposing to the mythical 
theology of the older poets the rational or natural theology of the 
philosophers. But Aristotle never talks that way. As a istorical 
term, ‘theology’ for him (and for his school) has a clearly marked 
denotation which excludes the physiologoi. Why so? The answer is 
not to be found in Aristotle, who never stopped to analyse the 
problem.25 We can get at it only by looking at the actual work of 
the theologians themselves, beginning with Hesiod whose fully 
preserved text and well known impact on Greek thought gives 
us our best basis for judgement. 


23 He adds a little further: ‘Eudemus [of Rhodes, the first writer of a history 
of theology] would never have included his master Aristotle, the creator of 
aphysics or theology in the philosophical sense, among the theologians’, 
p. 5; still less would he have included Anaximander or Anaxagoras, 

4 At Laws X. 886 c-d he distinguishes between (a) those who ‘speak about 
the gods’ and propound ‘theogonies’ and (b) those ‘recent wise men’ (véwy 
v) whose cosmology is materialistic, further identified later at 891 c 
as ‘all the men who have undertaken natural investigation’, The distinction, 
assumed at the beginning, is rigorously observed in the body of the ensuing 
argument which explicitly ignores the former (886 d) to concentrate on the 
refutation of the latter (886 e ff.). 

Neither did Plato, But his practice comes much closer to what, I shall 
argue, is the real difference, taking it for granted that the theologians are 
talking about the gods of the cult (cf. Tim. 4od-41a) while the physiologoi 
r downright atheists or else deny (the primary assumption of the cult) 
gods ‘care for human affairs’ (886 e). 


f the theogonists; cf. Empedocles B 131, amphi thon . .. logon, of his own 

ogony) would be referred to as theologo long before this time; similar 

c ds with -/ogor such as chresmologos, meteorologos, occur in fifth-century 

texts; Philolaos B 8, if genuine, would settle the point. Whether sheologia 

used as the title of any of the sixth-century theogonies (as Diels assumes 

B in the case of Pherecydes) is a different, and secondary, question, which 
Ot be settled from the available evidence. i 
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When Herodotus (2. 53. 2) speaks of those who ‘composed a 
theogony for the Greeks and gave the gods their names and divi- 
ded their honours and occupations and designated their forms’, he 
gives pride of place to Hesiod.?6 His very wording here echoes the 
Theogony: ‘Tell how at the first the gods and earth came to be; cia 
and how they divided their wealth and shared their honours,’27 
The gods Herodotus is thinking about are quite specifically the 
gods of Greek worship. Hesiod’s range is broader. It takes in 
gods whose connection with the cult is marginal, indeterminate, 
or wholly non-existent. But the ultimate concern of the Theogony is 
with the major deities of the cult, ‘the gods, givers of good 
things’.?8 The great drama of the Theogony turns on the ‘struggle 
for honours??? between Titans and Olympians. It tells how the 
former lost to the latter just that ‘wealth’ and ‘honour’ whose 
possessors qualify as cult gods by virtue of having ‘good things’ to 
give to those who honour them with sacrifice, libation, and prayer, 

There is no need to slight in this connection the cosmogonic 
and cosmological interests of the Theogony. An adventurous mind 
could hardly inquire into the origin of the gods without passing 
over into the kindred question of the origin of the world. This 
would come all the more naturally to one who thinks, as Hesiod 
does, of the four main articulations of nature, Earth, Sky, Sea, and 
Night, as themselves divine beings, whose generation accounts at 
one stroke for both the origin of the physical universe and the 
generation of the whole ‘race’ of the gods, Thus theogony 
broadens out easily into cosmogony, and even passes at times into 
pure cosmology, as in the famous description of the geography of 
the universe (720 ff.), with equidistant intervals from Sky to Earth 
and from Earth to Tartarus, and its remarkable account of the 


26 An earlier testimony of the crucial role ascribed by the Greeks to Homer 
and Hesiod in the shaping of the popular creed comes from Xenophanes, 
who makes them the main butt of his attacks (B 11, B 12). 

27 108 ff.; I follow Solmsen (Hesiod and Aeschylus, Ithaca, 1949, p. 8, n. 7) 
in accepting the genuineness of vv. 111-14. For ‘honour’, ‘gift’ (rys 
yépas, Bpo), ‘lot? (uoipa) among the gods, see also vv. 74, 204, 393-9, 4139 
882, 885. 

28 Vy, 46, 111; also 633 and 644 where the ‘givers of good things’ are clearly 
identified with the Olympian faction. 

2 V, 882, In Homer (Iliad xv. 165 ff.) the ‘lots’ and ‘honours’ of the gods 
are fixed by primordial moira, In Hesiod they have to be fought for and 
apportioned as spoils of war. 
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ources and limits’ in Chaos of Earth, Sky, Sea, and Tartarus 
(736 £). One may recognize all this, and still assert that the great 
bulk of the epic is not cosmology or cosmogony, but theogony 
and theology.3° Its primary purpose is twofold: first, to sort out 
the motley mass of divinities, both the ones that Hesiod found 
dy-made in cult and those added by his own inspired fancy, into 
ell-defined stems of descent; and secondly, to andea the 
reigning order among the gods. The latter not only establishes the 
supremacy of the gods of the cult over all the rest, but ends the 
quarrelsome anarchy of the Homeric pantheon and assures law 
and order on Olympus under the stern authority of Zeus. Hesiod’s 
ience is now assured that each cult god has and keeps his 
proper province, so that each may be worshipped without risking 
offence to his peers and thus causing more trouble than he is 
worth. 

This is what makes Hesiod’s work a theology in a sense which 
cannot, by any stretch, take in the physio/ogoi. It is not merely that 
his forms of thought are mythical, his standards of rationality more 
primitive, his conclusions more traditional than theirs. All these 
things are true, but do not get at the heart of the difference, which 
is just this: the divinity of the physiologoi has no direct connection 
with the public cult, and is indeed so independent of it as to leave 
the very existence of the cult-gods in doubt and expose the most 
sacred ritualistic acts to Heraclitus’ scornful rejection.3 Hesiod’s 
teaching of divinity, on the other hand, puts the objects of the 
public cult at its centre. The information it conveys and the assur- 
ance it offers about the divine order make the acts of the cult 
sensible propositions to a thrifty, calculating, peace-loving wor- 
shipper, such as Hesiod himself and the rural public to which he 


*° Cf, Solmsen, op. cit, p. 58: ‘it is wrong to call the Theogony a cosmogonic 
poem’; and p. 104, n, 6: while the Presocratics ‘are anxious to find a con- 
sition of dikë and exnomié in the world of the physical elements, . . . Hesiod 
iad restricted these “ideas” to the dispensation of Zeus and to human 
In this important respect the Presocratics may be said to have 
d the Hesiodic pattern.’ 
thas a erage man would at least gather from the teaching of the physiologoi 
{hit it makes the worship of the traditional gods perfectly pointless. Cf. 
eaction of Strepsiades (Aristophanes, Clouds 425-6), when converted 
new philosophical divinities: ‘I absolutely will not talk to the other 
a not even if I run into them on the street; I will not sacrifice, nor pour 
‘ons, nor offer frankincense to them.’ 


liba 
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spoke.32 What the ‘Greeks’ got from his Theogony—not later 
philosophers, like Aristotle, who regarded it so patronizingly as 
uncouth, archaic cosmology, but the people at large who read it as 
a religious text—was a creditable and satisfying account of the 


gods they worshipped. 


peed 


It is just this relation to the public cult that Jaeger ignores in his 
account of Hesiod’s theology? and systematically belittles when 
he gets to the theogonies which are contemporary with the first 
generations of Presocratic philosophy. His thesis here is that these 
‘theogonic writers cannot be understood except in the light of 
their close reciprocal relationships with the philosophers of their 
own period’ (p. 57). Now we do not know what influence, if any, 
these theogonies had on the philosophers, nor does Jaeger profess 
to tell us.3+ Nor is there any evidence of philosophical influence 


32 Hesiod’s work is not, of course, apologetics for the cult; none would be 
needed where no doubt of its validity has yet arisen, But when he comes 
across a specific feature of the cult which must have struck him and his 
hearers as decidedly queer, he is ready to explain away the difficulty with 
an aetiological myth: vv. 533 ff., and Solmsen, op. ci., pp. 48-9, for the inter- 
pretation of the Prometheus story as an aetiological myth. 

33 Though not in Paideia (Vol. I, 2nd English edn, [New York, 1945], p- 65), 
where he was not preoccupied with the thesis of the present book, 

34 Reconstructions of such influence are not lacking in the literature, With 
the single exception of the influence of Orphism on Pythagoreanism, they 
are wholly conjectural, and amount to nothing more than the detection of 
certain supposed resemblances between the theological and philosophical 
cosmogonies, For the best statement of this point of view, see Guthrie, ap. 
cit. inn, 55, Ch. VIL. I can only record the impression that the ingenious ‘paral- 
lelisms’ which are traced here between, say, Anaximander and the Orphic 
cosmogony are (a) unconvincing at such points as the alleged correspon- 
dence between a supposed gonimon in Anaximander and the Orphic Egg of 
between Anaximander’s Moist and the Orphic Eros and (b) constitute no 
ptoof of an ‘indelible impression’ which the Orphic theogony is here (p. 224) 
said to have made on Anaximander, and cannot even be taken as evidence 
of Anaximander’s acquaintance with this cosmogony. If we could generalize 
from the fragments of Xenophanes and Heraclitus, we would have to say 
that Ionian philosophy ignores the sixth-century theogonies: Xenophanes 
made Homer and Hesiod the butt of his polemic against the poets (above, 
note 26); Heraclitus inveighs against the same pair but names also Xeno- 
phanes, Hecataeus, and Archilochus (B 40, B 42, B 56, B 57, B 105, B 129); 
neither of them mentions Orpheus or Musaeus or any of the rest except 
Epimenides, who is mentioned by Xenophanes as having lived 154 years (B 20): 
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on any of the theogonies prior to that of Pherecydes.3s With this 
one exception, all that remains of their ‘close reciprocal relation- 
ips’ with the philosophers is that they dealt with the common 
pre sblem of the origin of the world, the nature of the gods, the 
destiny of man. But their attack on these problems is decidedly 
different. Is the difference merely that they tell myths, while the 
philosophers do not? If that were all, Jaeger might be justified 


p f 4 4 
in treating them as a half-way house between Hesiod and Ionian 


»hysiologia. But in so doing he misses—ignores or explains away 36 
‘the remarkable fact that these theologies are one and all 
ascribed to men who, as historical or legendary characters, were 
leading figures in the new religious movements and activities of 
the time. Orpheus is the founder of mystic rites par excellence; 37 


3s Nothing in Jaeger to this effect except for (a) the conjecture that the two 
Titans in Epimenides B 5 are Oceanus and Tethys followed by the further 
ture, ‘possibly the philosophy of Thales has been influential here’ 
and (b) the assertion that ‘as in the older [se, Pythagorean] philosophy, 
Air [in Epimenides B 5] is thought as the void’ (p. 65). (a) needs no comment. 
As for (b), there is no evidence in the text that ‘air is thought as the void’, 
nor, if there were, would it be chronologically plausible to infer Pythagorean 
nfluence on a sixth-century theogony; but perhaps Jaeger’s statement is not 
led as assertion of philosophical influence, which would then reduce 
the ‘close’ influence of philosophy on the theogonies prior to Pherecydes 
to the compound conjecture in (a). 
36 On the ground (p. 60) that the nominal authorship is frequently demon- 
strably false. But what matters here is (a) the fact (not the veracity) of the 
ascription and (J) the use to which these writings were put, as, eg., by 
hic sectaries, prophets, and priests (Euripides, Hippol. 925-7; Plato, 
64 c and Meno 81 a-c). 
7 Euripides, Rhesus 943-4, ‘Orpheus taught her [Athens] the torch- 
processions of mystic rites’; Aristophanes, Frogs 1032-3, ‘Orpheus taught us 
i nd to abstain from slaughter; Musacus the healings of diseases 
s’; Plato, Prof. 316 d [ancient ‘sophists’ assumed various guises, 
1¢ of them being that of] ‘those occupied with mystic rites and oracles, fol- 
ers of Orpheus and Musaeus’; Ephotus ap. Diodorus 5, 64, 4: ‘he was 
ne first to introduce mystic rites to the Greeks’. For the interpretation see 
especially I, Linforth, The Arts of Orpheus, Berkeley, 1941, pp. 291 ff. Jaeget’s 
ark (p. 60), ‘he [Orpheus] was not a specifically religious figure but 
er a mystical singer of primeval times’, seems to me to pose a false 
contrast, Orpheus was both singer and religious figure; one could refer to 
him qua singer; but is there any instance where a theological doctrine would 
be referred to him gua mere singer? Jaeger himself assumes without question 
à little later that the account of the soul in the alled Orphic poems’ 
Aristotle, de An, 410 b 22 ff.) is ‘Orphic’ in the specifically religious sense 
Of the word, 
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so is Musaeus, and also a patron of cathartic medicine.38 Of the 
historical figures Epimenides is the famous purifier of Athens, 
prophet, founder of shrines;39 Onomacritus a no less famous 
expert in oracles;4° Pherecydes’ religious ventures are obscure, 
but we do know his reputation as a wonder-worker.4! Is it likely 
that theogonic writings would be imputed to such figures if there 
were no connection between the religious speculations contained 
in these works and the religious enterprises of their reputed 
authors? 

The only way we can account for both the unprecedented. 
proliferation of such a literature and the peculiar authority 
attached to it by the sectaries of the new cults 42 is to consider how 
urgently the sponsors of new rites would need to explain and 
justify their meaning over against the massive authority of the 
traditional ceremo; nctioned by long established usage. Thus 
the new worship of Dionysus produced ‘sacred tales’ (hieroi Jogoi) 
which ‘explained’ to the Greeks ‘both the name of Dionysus and 
the sacrifice and the procession of the phallus’.+3 A similar func- 


38 A glance at the fragments in Diels-Kranz will show how persistently he 
is associated with the foundation of mystic rites, especially those of Eleusis. 
On his association with religious (purificatory) healing Aristophanes, Frogs 
1033 is decisive, 

3 See the fragments in Diels-Kranz, 

40 Herodotus, vii. 6, ‘a chresmologos who set in order the oracles of Musaeus’. 
I do not know why Diels-Kranz do not include his fragments among those 
of the theogonists; see the relevant testimonies in Kern, Orphicorum Frag- 
menta, Berlin, 1922, pp. 55-6, and for the interpretation, M. P. Nilsson, 
‘Orphism and Kindred Movements’, Harv. Theol, Review, 28 (1935), 195-8. 
41 Arist. Frag. 191 Rose says of Pythagoras: ‘and he did not hold back from 
Pherecydes’ miracle-mongering’, Theopompus’ Mirabilia included a section 
on Pherecydes (Pherec, A 1 and A 6). 

4 Euripides Hippol. 954. 

* Herodotus, ii, 48, 3 ff. The original explanation Herodotus attributes to 
the quasi-mythical Melampous who, he thinks, imported the cult from 
Egypt; but he adds that it was improved by ‘subsequent wise men (sophistai)”. 
How close the bond between such ‘sacred tales’ (biero; logoi) and the cult might 
be in certain cases we learn from another report in Herodotus where the 
explanatory ‘sacred tale’ appears to be actually incorporated in the mystic 
rite (ii. 51. 4). (One cannot help comparing in this connection his account 
of Persian sacrifices [i. 132, 3] where the recitation of a theogony by a Magos 
is part of the ritual; this report is now confirmed, I think, by students of 
early semitic ritual, who show the ceremonial function of Babylonian and 
Palestinian myths of Creation: for the references, see Cornford’s essay, “A 
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tion was served by the tales which expounded the Orphic belief in 
reincarnation: the Platonic Socrates says he heard them from 
‘men and women wise in things divine’ whom he identifies 
expressly as ‘priests and priestesses who have made it their 
business to give an account of the matters with which they are 
occupied’.#4 Even more instructive, I think, is Plato’s account of 
the itinerant prophets at Rep. 364 b 2: they appeal to Hesiod and 
Homer for support on some doctrinal generalii but they pro- 
duce ‘a mass of books by Musaeus and Orpheus’ as authorities for 
their rifwal.48 The bond of such a literature with the cult is not only 
1s close as Hesiod’s, but closer, since it moves into that area of 
religious procedure which Hesiod had so largely left alone. But I 


s Meno 81 a, The importance of this passage was called to my attention 
by Linforth, op. cit, p. 294, whose interpretation I am largely following 


ere 
45 fiphwv 88 Spodor mapéyovras ... kað’ &s Ovpmododa, literally, “they pro- 
duce a pile of books... in accordance with which they perform their 
ritual’. I follow the general view in taking the ‘they’ of this sentence, to be 
the ‘mendicant priests and soothsayers’ of 364 b 5; I am not convinced by 
Linforth’s suggestion (0p. cif, pp. 90-1) that the subject is the holders of the 
ral view introduced at 364 a, since the people in question here are ob- 
ly priests, while the general view would be that of the public at large. 
Incidentally, I believe that Lindsay’s and Cornford’s rendering for agyréai, 
‘mendicant priest’, is correct and clearly supported by the dictionary 
(Liddell and Scott, new edn, s.v.): from ageiro, to collect, agyrfes generally 
ar’, in special contexts ‘begging priest’. P. Boyancé, ‘Platon et les 
Cathartes Orphiques’, Revue des Etudes Greeques, 55 (1942), 225 and f», rightly 
at there is no ground for taking the word to mean ‘charlatan, 

rack’; Plato takes obviously a very harsh view of these people, but he is 
not contrasting them as bogus-Orphics with ‘real’ Orphics. On the other 
hand, I see no reason to assume that Orphism was anything like a coherent, 
homogeneous movement; not only was Orphism itself ‘but one of the many 
crents of mystic and cathartic beliefs emerging in the archaic age’ (Nilsson, 
tits, p. 185), but there were different currents within it, so that Plato 
d speak with deep respect of some Orphic functionaries in the Meno 
and adopt its doctrine of edja-ofa (Crat. 400 c) in the Phaedo, yet still feel 
jute free to vent his scorn on the itinerant soothsayers of the present pas- 


tual Basis for Hesiod’s Theogony’ in The Unwritten Philosophy, Cambridge, 
, though Cornford’s interpretation of Hesiod along similar lines 
forced), That readings from sacred bibloi were a part of the 
ceremonial in some fourth century mystic rites is clear from Demosth. 18. 


ikes me 
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am not suggesting that we should think of the major theogonies 
as ad hoc fabrications to explain this or that rite. We may certainly 
credit their authors with vigorous, adventurous minds that would 
hardly be satisfied with piecemeal aetiologies, but would weave 
their interpretations of particular myths or rites into a far-flung 
pattern of creation and salvation.4° The few surviving fragments 
attested by good authorities suggest that these theogonies were no 
less ambitious in scope than Hesiod’s epic.47 Vast canvasses they 
must have been, thronged with gods and goddesses, drawing the 
whole universe into their design, accounting in their own fashion 
for the origin and nature of gods, world, and men. But some- 
where along the line their story would make good the claim of the 
religious enterprise favoured by those who composed or recited it 
and undermine, by implication or open attack, the claims of their 
rivals. Such a hypothesis will account for the known facts. And 
though the dearth of evidence makes it impossible to prove it, it 
can at least be partially documented in fragments of the one theo- 
logy whose outlines can be reconstructed with some measure of 
confidence, that of Pherecydes, 

Following Aristotle’s famous statement that Pherecydes ‘does 


4 I hope this will meet Professor Rose’s objection (“Theology and Mythology 
in Aeschylus’, Harv. Theol. Review, 39 [1946], 15-16) that Linforth’s view 
(referred to at note 44, above) is not ‘the whole truth’, Rose speaks of the 
theologians as ‘minds not so radically tempered as to insist on going to the 
very foundations of the subject, in this case their own reli , taking 
nothing for granted and arguing from first principles, yet sufficiently alert 
to ask themselves what the time-honoured names, legends, and rites meant” 
(p. 16). This is perfectly acceptable except that in two respects it would hardly 
apply to the major theogonists who, unlike such poets as Pindar and Aes- 
chylus, (i) did go in their own way ‘to the foundations of the subject” and 
(ii) were concerned with more than the ‘time-honoured names, legends, 
and rites’ since their data would include new rites, legends, and even (as 
certainly in Pherecydes) names. 

47 Fully confirmed in the Aristophanean imitation of Orphic theogony in 
Birds 685 fi., which is modelled on Hesiod not only in the scope and style 
of the theogony but also in the immediately following (709 ff.) parody of 
Works and Days; see e.g. Rogers’s notes ad lor. The Aristophanean theogony, 
s the general relation of theogony to cult: the Birds?” 
claim to world sovereignty having been asserted against Zeus on the ground 
that they are ‘more ancient and older than Cronus and Titans and Earth” 
(467-8) and therefore (562) deserve to be worshipped above the (traditional) 
gods, the theogony in due course puts their claim to cosmic priority into 
the framework of a full-fledged account of creation, 
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not say everything in myths’,48 scholars are generally agreed that 
this comes closer to philosophy than any of the surviving theo- 
conies.49 But does this justify the statement that the names of his 
a ysmogonic deities ‘are merely a transparent archaistic veil which 
by no means obscures their purely speculative character’? so 
Speculative some of them certainly are. But are they ‘purely? 
speculative ? Have they no definite connection with the cult ? This 
it seems is what Jaeger is concerned to assert, presumably on the 
ground of borrowings from the philosophers. He holds that 
Pherecydes was influenced by Anaximander in substituting the 
beginningless, ever-living Zas, for the Hesiodic Zeus, great- 
grandson of Earth, and also in turning the traditional Cronus 
into the time-god, Chronos.s! But would these transformations, 


48 Met, 1o91 b g, But note that Aristotle does not consider him any less of 
ologian’ on this account; he puts him in the same company with the 
Magi, whose connection with the Persian cult we know from Herodotus 
(above, note 43). 
# See, e.g von Fritz in Pauly-Wissowa Realencyklopaedie, s.v.; Kathleen 
Freeman, Companion to the Pre-Socratic Philosophers (Oxford, 1946), pp. 36 ff 
Jaeger, p. 72} asserted (in the concluding paragraph of the chapter) of 
the sixth-century theogonies generally, but intended (I assume) particularly 
of Pherecydes, since it would apply much less to any of the rest. 
1 Jaeger I think has a reasonably good case in deriving Pherecydes’s doctrine 
of the eternity of the cosmogonic deities from Anaximander (pp. 67-8), 
we cannot exclude the possibility that such an idea occurred in- 
dependently to Pherecydes, ‘The case for deriving Chronos from Anaximander 
p. 68 and notes) seems to be quite another matter. There is simply nothing 
Anaximander’s system to correspond to Time as a substance, still less a 
cosmogonic one; and this, I think, should be the decisive consideration in 
interpretation of the closing words of Anaximander B 1, arà ry 700 
ypévov rdgw, on which Jaeger bases his argument, That these words are a 
verbatim citation has been questioned in an acute paper by F. Dirlmeier, 
‘Der Satz des Anaximandros’, Rhein, Mus., 87 (1938), 376-82, whose argu- 
nts, though answered in part by K. Deichgraeber (‘Anaximander 
on Milet’, Hermes, 75 [1940], 16-17) make it hazardous to base any argument 
on the assumption that the words in question are Anaximander’s own, 
ing that they ate, Jaeger insists that the word zaxis has the active 
se, ‘ordinance? or ‘decree’, rather than the merely passive sense ‘order’ 
Iso earlier in Paideia, I, 2nd English eda, (New York, 1945), 
, n. 503 a similar view had been taken still earlier by H. Fränkel, ‘Par- 
desstudien’, Goett. Nachrichten (1930), p. 183.) I concede that if taxis was 
© original fragment it probably had the active sense; but if so, it 
l only have been pure metaphor (for the periodic, cyclical order of 
teparation’), part of the ‘poetic language’ to which ‘Theophrastus so 
Pointedly refers in making the citation, It could not be literally meant 
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whatever their debt to philosophy, serve ‘merely [to] express the 
recent utterances of speculative thought’ (p. 69)? The first thing 
we are told about Zeus (B 1 and B 2) is that he gave Gë (Earth) as 
a wedding-gift s* to Chthonié (another name for Earth, here co- 
original with Zeus and Chronos) and that thus Chthonié acquired 
the ‘name’ Gë. Now Wilamowitz has pointed out that in Mykonos, 
hard by Pherecydes’ native Syros, there is a cult to Gë Chihonié, 
whose apparent redundancy would be very properly explained 
here by Pherecydes’ theology: dark, barren Chrhonié becomes the 
multi-coloured, fertile Earth when fructified by Zas, the principle 
of life.s3 Here the Hesiodic bestowal of ‘honours’ by Zeus to other 
deities 5+ is merged with the notion of a divine marriage (hieros 
gamos), the prototype both of the Greek marriage-rites and of a 
solemn fertility-festival, the Aieros gamos, celebrated in various 
parts of Greece.ss The deities to which the hieros gamos is now 
referred by Pherecydes, including the explicit reference to them of 
the presentation of the gifts of Unveiling (the Anakalyptéria) in 
the nuptial rites,s® would surely be more than ‘purely speculative” 
s2 Ge is thus Chthonie’s ‘gift of honour’ (yépas, B 1; rovro oe 710, B 2). 
Various cities claimed the honour of having been Zeus’s wedding-gift 
(Acragas, scholiast to Pindar, O/. ii. 10; Thebes, Euphorion ap. scholiast 
to Euripides, Phoen. 687; both from Zeus to Persephone es dvaxalurripia). 
Pherecydes extends this idea, making the whole earth a wedding-gift to 
Chthonie. 

53 ‘Pherekydes’, Preuss, Akademie der Wissenschaften (Sitzungsber., Phil.-hist. 
Klasse, 1926), p. 125: Glaube der Hellenen, 1, 210. 

54 See above, note 27. 

55 See L. R. Farnell, op. cit., I, 184 ff, and notes; and W. K. C. Guthrie, The 
Greeks and their Gods (London, 1950), pp. 53 ff. 

s6 B 2: ‘from this arose the custom (nomos) among both gods and men’. 
Rose interprets the presentation of the gifts to Unveiling as ‘in itself a rite 


because the idea of Time as an agent, issuing ordinances and decrees, has 
absolutely no place in the system as we know it. I conclude, accordingly, 
that there is no evidence for Jaeger’s assumption that Pherecydes borrowed 
his Chronos from Anaximander, since no one would seriously argue that 
Pherecydes copied a cosmogonic deity from an incidental metaphor in a 
physicist. As for the equation of Chronos-Cronus, it is not asserted in the 
fragment; but it is in the testimonies (A 9), and parallels the equations 
Zeus = Zas and Ge = Chthonie; one may perhaps conjecture that Chronos 
became Cronus through Zas’s intervention, as in the transformation of 
Chthonie into Ge. I agree with Gomperz (‘Zur Theogonie des Pherekydes’y 
Wiener Studien, 47 [1929], 16, n. 6) that Wilamowitz’s sententious ‘Ich halte 
einen Urgott Zeit im 6. Jahrhundert für undenkbar’ is sheer dogmatism. 


108 


;HEOLOGY AND PHILOSOPHY IN EARLY GREEK THOUGHT 


entities, mere expressions of ‘the recent utterances of speculative 
thought’. As for Cronus, he too is quite different from the Hesio- 
dic figure, since he now fights against the Titans, retains posses- 
sion of the heavens, and is there crowned king of all.57 That 
Cronus is not, as in Hesiod, Zeus’ prisoner in Tartarus, but his 
honoured associate in the upper world, may be asserted on good 
evidence as Orphic doctrine;s8 and a fragment of Pherecydes 
explicitly connects the fight of Ais Cronus against the Titans with 
‘the mysteries about the Titans and the Giants who are said to 
have made war on the gods and the [sc. mysteries] in Egypt about 
yphon and Horus and Osiris’.59 Finally we have the testimonies 
of Pherecydes’ teaching about the soul which Jaeger completely 
ignores—just why, I do not know. Cicero tells us that his doctrine 
of the eternity of the soul is the first extant in literature; another 


<7 B 4. The leader of the Titans is now Ophioneus, an obscure figure in 
Greek mythology, but mentioned also (as Ophion) in the theogony sung 
by Orpheus in Apollonius Rhodius, Argon. 1. 496 ff. (= Orpheus B 16 in 

Diels-Kranz), as ‘holding sway on snowy Olympus’ before he was expelled 
by the might of Cronus and ‘fell into the waves of the Ocean’, 
s$ It occurs in one of our earliest and best sources of Orphic belief: Pindar’s 
Second Olympian Ode (cf. also Pythian iv. 291). It is implied at v. 70, 
where the souls of the just ‘pass by the highway of Zeus unto the tower of 
Cronus’, The life of the just here (vv. 62 ff.) ‘not vexing the soil with the 
might of their hands, nor the water of the sea, to gain a meagte livelihood’ 
is pictured quite obviously as that of the ‘age of Cronus’ (Hesiod, Op. 111 ff), 
no longer a remote antiquity, as an Hesiod, but a perpetual present in the 
Isles of the Blest. (Hesiod, Op. 169 ff. ed. Rzach, where Cronus, reconciled 
with Zeus, reigns over the Isles of the Blest, is generally recognized as a 
later interpolation: see Solmsen, op. eiZ., p. 156, note 142.) 

”B 4. The‘ Titans and the Giants’ must be Dionysiac 
and/or Orphic (Pausanias, viii. 37, 5, “Taking the name of the Titans from 
Homer, Onomacritus both composed rites to Dionysus and made the Titans 
the perpetrators of the sufferings of Dionysus’). For the connection of 
Dionysiac and Orphic rites, see Nilsson, op. cif, p. 202 and ff, The reference 
to the Egyptian rites is to be understood in the light of the widespread 
Greek belief that various Greek divinities and rites, especially Dionysiac 
ind Orphic, came from Egypt; see e.g., Herodotus, ii, 48 (note 43, above), 

id Hecataeus of Abdera ap. Diodorus, i. 23 and i, 96, the latter including 
© statement that ‘the rites of Osiris and Dionysus are the same’. 


f Union, for to give part of one’s property is to give a piece of one’s self 
d therefore a kind of communion with the recipient’, and adds that traces 
ing-rite still survive in the marriage-rites in modern Chios 
Greek Religion, pp. 33 and 146). 
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source that he believed in transmigration; a third that he taught 
that duality of heavenly and earthly elements in the soul which 
would be, on any theory, the most obvious corollary to the belief 
in transmigration.°° This dualistic conception of man would 
match and would doubtless be connected in his theology with the 
‘original [Zeus-Chthonié] dualism’ which Jaeger rightly finds ‘the 
distinguishing feature of Pherecydes’ theory’ (p. 69). 

The same belief in transmigration and in a dualistic conception 
of the world recurs in Pythagoreanism, whose founder is pre- 
sented by so many of our sources as the junior associate of 
Pherecydes.®! Here for the first time we find a chapter of Pre- 
socratic philosophy which can be confidently classed as a theology, 
since its ultimate data were the hopes, rites, and tabus that centred 
about the doctrine of transmigration.®? Like Epimenides, Ono- 


60 Listed under A 2 and A 5 in Diels-Kranz; Fragments B 6 and B 8 also 
bear on his doctrine of immortality, The heavenly and earthly parts of the 
‘soul’ (Aponius in A 5) is probably a reference to the dual nature of man’s 
life, whose mortal part is earth and returns to earth, while its immortal part 
avenly’ or ‘aethereal’ and returns to its heavenly source, There are 
many fifth-century instances of this belief, some of them listed in Gomperz, 
op. cit, p. 24, n. 18; also Pindar Frag. 131: the ‘body of all men is subject 
to over-mastering death’, but the eidolon, which ‘alone comes from the gods? 
remains alive (a clear reference to mystic faith, since the first line mentions 
the ‘rite that releaseth from toil’); also in the well-known Orphic tablets 
from Petelia and Eleuthernai [Crete], B 17 and 17a in Diels~Kranz, ‘I am 
the son of Earth and starry Heaven.’ 

6 The references in W. Rathmann, Quaestiones Pythagoreae, Orphicae, Empe= 
docleae, (diss. Halle, 1933), p. 12, n. 10. 

In his remarkably learned dissertation (cited in the preceding note) 
Rathmann has taken it upon himself to dispute the general view that trans- 
migration was certainly taught by Pythagoras. His arguments on this score 
are completely unconvincing. Thus Dicaearchus’ testimony is not discredited 
(as he suggests, pp. 3 ff.) but on the contrary greatly strengthened by his 
personal disbelief in immortality and tendency to assimilate Pythagoras to 
his own preference for the ‘practical life’, Rathmann offers no good reason 
to doubt the reference of Xenophanes, B 7 to Pythagoras in Diogenes 
Laertius, viii, 36 (see W. Kranz, ‘Vorsokratisches II’, Hermes, 69 [1934] 
226-7) which is conclusive contemporary testimony to Pythagoras’ belief 
in transmigration, A mote setious argument which has swayed Nilsson is 
drawn from the conflicts in the testimonies concerning Pythagorean ab- 
stinence from flesh, ‘some speaking of a general prohibition of certain 
parts of the animal of certain animals, e.g. the matrix, the heart, the brain, 
the sea-urchin, especially of such animals as were not sacrificed, If the 
general prohibition against killing animals and cating their flesh existed 
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macritus, and Pherecydes, Pythagoras was a religious sage: 
what is more, he is known to have founded a coherent religious 
sect.: In our best and earliest sources we hear even more of his 
gious activities than of his philosophy.6+ Herodotus mentions 


reli 


és A prominent feature of all the biographical traditions. 
4 Herodotus’ reference to him as ‘not the weakest wise man (sophistes) 

ong the Hellenes’ (4. 95) is, of course, no exception. Burnet wrongly trans- 
lates sophistes here as ‘scientific man’ (op. cit., p. 85). The context (Pythagoras 
her of Salmoxis) makes it clear that Herodotus uses sophistes here 
to mean ‘religious sage’ as e.g. at ii, 49: Rathmann (p. 47) compares also 
Euripides, Rhesus 949, which refers to Orpheus and Musaeus as sopbistai; 
so also Protagoras in Plato, Prot. 316 d. But I do not mean, of course, to 
inimize Pythagoras’ encyclopaedic interests in philosophy, mathematics, 
music, etc., which are amply attested by the general tradition and get near- 
contemporary witness in Heraclitus B 40 and B 109; the latter is now 
generally accepted as genuine (#s. Diels) and is a good testimony to his wide 


originally among the Pythagoreans, these special prohibitions would be 
meaningless’; and if the general prohibition was not original, the belief in 
transmigration could not have been original either (Nilsson, op. cit., p. 206). 
This leads Nilsson to think that the belief in transmigration came later, 
under Orphic influence. But surely, the conflict of our testimonies on this 
point can be explained in other ways. We know that there were different 
grades of membership in the Pythagorean order; and there are explicit 
reports in our sources that the rules for the lower grade (the akousmatikoi) 
were (as we would expect) less stringent than for the inner circle not only 
in other matters such as the sharing of property (see contract of Aoinobioi 
with akousmatikoi in Tamblichus, Vita Pyth. 29-30; and cf. ibid. 80-1) and 
doctrinal proficiency (ibid. 81 and 87 ff.) but also quite specifically for the 
observance of the ritual and dietary tabus (ibid, 108-9, 150). Nilsson objects 
(Geschichte der Griechischen Religion, I (Munich, 1941), 666, n. 8) that this 
resolution of the difficulty assumes that the distinction in grades of member- 
hip had been established in Pythagoras’ own lifetime. But (i) I see no good 
reason to doubt the testimonies of the biographical sources on this point, 
and (ii) even if the distinction did arise in the fifth century after his death, 
it could still account for conflicting dietary prescriptions in our fourth-century 
sources. ‘There are other factors, too, especially in the case of Aristoxenus 
the most vehement opponent of the tradition of total abstinence), whose 
testimony is self-contradictory (cf. Frag. 27 Wehrli, where he does concede 
that the Pythagorean diet was vegetarian after all, but tries to explain it 
way by giving medical reasons for it) as well as in contradiction to some of 
c best authenticated original prohibitions (as e.g. that of beans, which 
Aristoxenus denies, Frag. 25 Wehrli), and can only be explained by his ob- 
us effort to produce a rationalized, prettified portrait of Pythagoras, purged 
of magical features. 
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the Pythagoreans only to refer to the peculiar rites they shared 
with the Orphics.® Plato mentions his name only to speak of him 
as the founder of what was still ‘the Pythagorean mode of life”; 66 
Isocrates, to say that he was distinguished for wisdom in ‘sacrifices 
and religious rites’ as much as ‘in the rest of philosophy’.67 That 
he enjoyed quasi-divine status; that sundry miracles were ascribed 
to him; that his order observed tabus which savour of primitive 
magic—all this is vouched for by Aristotle.5* The only writings 
ascribed to him by an early (fifth century) authority are the verses 
he is said to have published under the name of Orpheus.®? Apart 
from the doctrine of transmigration and the belief that ‘things are 
numbers’, the only idea we can credit to him with any measure of 
probability is the conception of the world in terms of a duality of 
principles, the finite and the infinite, the first being the principle 
of the good, the second of evil.7° Here is something absolutely 
without parallel in antecedent or contemporary natural inquiry;7! 


65 2, 79, shorter version of the Florentine manuscripts, and Linforth’s com- 
mentary (op. cit., 38 f). 

6 Rep. 600 b. Our best commentary on the sense that Plato’s words here 
would convey to his audience are the numerous references to the way of life 
of Pythagorean sectaries in middle comedy (collected in Diels-Kranz, 
Pythagoreische Schule, E) where the dietary tabus are most prominent, 

67 Busiris 28-9. 68 Fragments 191 ff. Rose. 

© Ton of Chios B 2; cf. Iamblichus. Vita Pyth, 146. For the interpretation, 
see Linforth, op. cit., pp. 110 ff. 
7 Aristotle, E.N. 1106 b 28, ‘for evil is a [form] of the unlimited, and good 
of the limited, as the Pythagoreans imagined’; also Met. 986 a 16 ff., 987 a 
13 ff, 1093 b 11 ff. What is ‘peculiar’ to the Pythagoreans says Aristotle 
and cf. W. D. Ross ad lor.) is that the infinite and the One (= the 
finite) are the ‘substance’ of things and ‘this is why they said that number 
is the substance of all things’—a remarkable presentation of the doctrine that 
things are numbers as an inference from the ultimate cosmological dualism 
of finite-infinite. On this general topic sce W. A. Heidel, ‘Peras and Apeiron 
in the Pythagorean Philosophy’, Archiv für Geschichte der Philosophie 14 
(1901); and for the reliability of the ascription of the Peras—Apeiron contrast 
to the earliest phase of Pythagoreanism, cf. my remarks in my review of 
J. Raven, Pythagoreans and Eleatics, in Gnomon, 25 (1953), 30-1. 

7 The difference would hold even as over against Alcmaeon whose ‘opposites’ 
are cited by Aristotle, Met. 986 a 27 ff., as a doctrine ‘similar’ to that of the 
Pythagoreans: (i) the finite-infinite duality do not appear in Alcmaeon’s 


learning, in spite of the fact that the words ‘practised inquiry (bistorien) 
above all men’ is a sneer (so Verdenius, ‘Notes on the Presocratics’, Mae- 


mosyne, S. IIL, Vol. 13 [1947], pp- 283-4). 
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and the contrast is all the more striking in that the only Ionian 
shilosophers Pythagoras could have known made the Infinite 
itself (Anaximander) or the infinite Air (Anaximenes) the ultimate 
cosmogonic principle and endowed it with the attributes of 
divinity. Pythagoreanism not only rejects the monistic concept of 
nature axiomatic in the physiologoi but implicitly condemns their 
highest principle as evil. We can only infer that, whatever its 
details, this cosmological innovation was the speculative ground 
for the dualistic conception of man implied by the belief in 
transmigration which is the one doctrine we can certainly ascribe 
to Pythagoras. 


Iv 


No one who has ever plunged into the bottomless pit of research 
into Pythagoreanism will find it in his heart to blame Jaeger over- 
much for leaving out this whole chapter from his book.?* The 
omission is disconcerting, all the same, For if it is a philosophical 
theology that we are looking for in the Presocratics, it is only here 
that we shall properly find it.73 For here we do get a system of 
thought which, on the evidence, must have served to justify the 
and practices of a religious cult. And this is precisely what 
we do not get in any system of natural inquiry from Anaximander 
to Democritus. There are no moorings in the cult for any of 
them from which reason is not free to cut loose. They are free to 


2 There are scattered references to Pythagoreanism in the book (especially 
at pp. 83 ff, and 151 f), but these are only incidental to the discussion of 
other doctrines, A brief sketch of his view of the teachings of Pythagoras 
ad been offered earlier in Paideia, Vol. I (pp. 161 ff, of the and English edn). 
Not in Empedocles’ Purifications, for (as I shall argue in Section V) this 
work is not a genuinely philosophical theology, but a theology (in the more 

ditional sense) tacked on to the philosophical system of the work On 
ture, 


list, nor do the implied arithmetical (odd-even) and geometrical (square- 
ong) dualities; (ii) Alemaeon’s opposites are not discriminated as ‘good’ 
and ‘evil’ respectively (in spite of Aristotle's citation of ‘good and evil? 
t Met. 986 a 34), since Alemacon’s norm of health is equipoise (isonomia, 
not subordination, as would be required if one term in each pair of 
Opposites were held ‘good’ and the other ‘evil’. Alcmaeon was doubtless 
ainted with the Pythagoreans at Croton, and may have been on intimate 
ms with them; but there is no evidence for regarding him as a Pythagorean: 
see W, A. Heidel, “The Pythagoreans and Greek Mathematics’, American 
rnal of Philosophy, 61 (1940), 3-6 (below, pp. 352-54). 
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condemn the cult with the savage irony of a Heraclitus, or to 
explain its foundations away with the relentless persistence of a 
Democritus.7+ They are also free to ignore it altogether, and this is 
even mote characteristic of them, quite symptomatic of their 
general temper. Their theme is nature, and their object to explain 
the how and why of its unfailing order. When they find in this a 
moral meaning—and they all do before the atomists—they may 
express the trust and reverence they feel for it by calling it ‘god’, 
But they may not go so far. Thus there is no good conclusive 
evidence that either Anaximander? or Anaxagoras’® called their 


74 See my ‘Ethics and Physics in Democritus’, Philosophical Review, 54 (1945), 
581, n. 24: and ‘Religion and Medicine in the Cult of Asclepius’, Review of 
Religion, 13 (1949), 284 and notes. When Jaeger (p. 181) says that Demo- 
ctitus ‘did not deny the gods altogether’, but ‘recognized eternity and 
imperishability as properties belonging to the gods’ and retained ‘prayer as 
the most fundamental way of expressing one’s faith in the reality of the 
Divine’, he misunderstands B 166, There Sextus clearly tells us that 
(according to Democritus) the eidola were not imperishable and that 
there was ‘no other god [se. other than the eidola] having an incorruptible 
nature’; whence it follows that there are no gods in the recognized sense 
of the word. When Sextus says that Democritus ‘eéxero that he might chance 
to meet lucky eidola’, etyero can not mean ‘prayed’ (what sense would there 
be in praying to Democritean eidola?) but only ‘hoped, wished for’ as e.g, 
in Aristotle, E.N. 1118 a 32 and 1129 b 5. I must also dissent from Jaeger’s 


interpretation (pp. 183-4) of B 30. I cannot see that this projects the style 1 


of the Ionian philosophers and their monotheistic doctrine into primitive 
times, The style of the prayer is at least as old as Homer (cf. Iliad iii, 177). 
The reference to ‘Zeus’ carries no necessary monotheistic implications. 

75 Jaeger argues at length (pp. 29 f., 203 ff.) that Anaximander did call the 
Apeiron ‘divine’. But the crucial text xal 7o07” elva: 73 Odoy may just as welll 
be (a) Aristotle’s own interpretation of the view that the all-encompassing 
arche must be divine as (b) citation of Anaximander, I see no definite evidence 
in favour of (b), while (a) is favoured by two considerations: (i) 7è Belov 
does not occur as a substantive for ‘divinity’ in any of the Presocratics OF 
any other text prior to Aeschylus and Herodotus, while it is one of Aris- 
totle’s favourite terms; (ii) the ancients did not understand this particular 
text or any other text at their disposal to say that Anaximander himself 
taught that the Apeiron was 16 Bov: even the chapter in Aetius (i. 7) which 
generously supplies even Democritus with a god (= firel), does not say 
that Anaximander’s Apeiron was god, but only that ‘Anaximander declared 
that the infinite ouranoi were gods’, Cicero (de Nat. Deorum = Anaximandet 
A 17) speaks, like Aetius, of the worlds as nativos deos, and objects that they 
cannot be gods, since god must be tternal. 

76 As Jaeger observes (p. 161) there is no such statement in the fragments) 
he disregards, I think wisely, such doxographic reports as those of Aetius, 
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cosmogonic principle ‘god’ or even ‘divine’. If they did not, their 
reticence would be significant and easy to understand from what 
we know of their position, Consider the case of Anaximander. 
When one comes to his fragments fresh from the Theogonies,77 
one moves into a strange new world of thought and feeling. So 
many of the familiar landmarks have vanished that one can hardly 
guess which of the old names if any, its discoverer would have 
wished to conserve. Not only is it true that properties and func- 
tions traditionally reserved to the gods are now transferred to an 


77 The standard ones, Homer’s and Hesiod’s, mainly the latter, since it was 
by all odds the most influential. As for the sixth-century theogonies, I have 
suggested above (note 34) that there is no evidence of Anaximander’s acquain- 
tance with them, In any case, they are infinitely closer to Hesiod than to 
Anaximander, since they continue to assume the generation of the gods, 
The important exception is Pherecydes, whose cosmogonic gods are ex- 

y said to be eternal. I have expressed above, note 51, reserved agreement 
Jaeger’s view that in this respect Pherecydes was probably. influenced 
by Anaximander. This is chronologically permissible on the general view 
which makes Pherecydes a somewhat younger contemporary of Anaxi- 
mander. To push Pherecydes towards the end of the sixth century (so Jaeger, 
p. 67) in order to facilitate the possibility of philosophical influence on him 
seems to me unwarranted. Incidentally, there is no evidence that Pherecydes 
‘assimilated the philosophical criticisms of anthropomorphism’ (Jaeger, 
p. 69); the divine marriage and battles which are so prominent in his theo- 
gony are definite evidence to the contrary. 


i. 7, 5 and 12, He nevertheless holds ‘that this must have been his doctrine’ 
both (a) from the hymn-like form in which the predicates of Nous are 
ressed, and even (b) from the content of these statements . . . [e.g,] ‘the 
hets “infinite”, “self-ruling”, “unmixed”, and “itself by itself” (p. 161). 
h (a) and (b) beg the question which is precisely whether Anaxagoras 
nay not have used just these epithets in just that style, and still held back 
from calling the Nous ‘god’ or ‘divine’. On similar grounds one might 
have argued even more strongly that Parmenides taught the Divinity of 
his Being; but there Jaeger respects the silence of the fragments and con- 
cludes that Parmenides ‘definitely fails to identify Being with God’ (p. 107). 
Though the ex silenzio argument is always dangerous, I think it unlikely 
that Plato would not have alluded to the divinity of Anaxagoras’ Nous, 
had he known of it, in the crucial passage (Phaedo, 97 b f.: and cf. Laws 
967 b) which argues that, having said so much (‘nous is the world-ordering 
principle’), Anaxagoras should have said mote (that ‘everything has been 
disposed for the best’); since the latter would have followed even more 
strongly from a teaching of the divinity of the Nous, some reference to such 
a teaching, had Plato known of any in Anaxagoras, would almost certainly 
have crept into Plato’s argument, 
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utterly different sort of entity; what is more, the properties and 
functions themselves have changed. In creation the pattern of 
sexual generation has been replaced by a quasi-mechanical pro- 
cess, which simply sorts out the physical components of an 
original mixture, and does so not once, to create the single world 
of traditional thought, but endlessly, to produce innumerable 
worlds throughout an infinity of time. What is there here that 
Anaximander would wish to denote by the same noun as that used 
of Hesiod’s Zeus? We simply have no a priori way of answering 
the question; we can only go to the evidence, such as it is. This 
does not tell us that Anaximander called the Apeiron ‘god’, but 
that he so called ‘the infinite worlds’.78 This, then, Anaximander 
may have felt, was the best he could do for the gods in his system, 
presumably because the gods of the Theogonies were themselves 
generated.79 Reserving ‘agelessness’ to the Apeiron,’° he was 
taking away from the gods their most characteristic prerogative, 
but doing so by the compulsion of his logic. In his system what- 
ever has a beginning must have an ending. If the gods have a 
birth, they cannot be deathless; only the beginningless Apeiron 
can be truly ageless and immortal. 

No less different from the popular gods is the Apeiron in its 
role of world ‘governor’. Traditionally the justice of Zeus is 
‘ordained unto men’ and, quite explicitly in Hesiod, no further.8 
Only occasionally are the ‘beasts’ too drawn into the circle of his 
Justice. The forces of nature, uncertainly personified as earth- 
born deities, are subdued by Zeus in the battle with the Titans 


% A 17; see above, note 75. There is a certain analogy here in Parmenides, 
who calls Dike-Ananke a divinity in the realm of Becoming (A 37, B 12), 
but not in the realm of Being. 

79 As implied, of course, by the literal meaning of the word theo-gonia, AS 
Jaeger observes (p. 32) the term ‘ever being’ (alèv éévres), frequently applied 
to the gods in Homer and Hesiod, ‘shows merely that the gods are thought 
of as immortal, living for ever’. That this usage is continued in the sixth- 
century theogonies is confirmed by the Aristophanean imitation in the 
Birds; v. 688 speaks of the gods as ‘the immortal, the ever being’, while at 
v. 691 the theme of the theogony is announced as ‘the nature of the birds 
[= “gods” here], the generation of the gods. ..” Pherecydes’ is the first 
known deviation from the tradition. 

2 B 2, B 3. 

8 Hesiod, Op. 276-8. Cf. the citation from Solmsen in note 30 above. See also 
his remarks at p. 65 and pp. 159-60 of his Hesiod and Aeschylus. 

82 Archilochus, Frag. 84, Hiller-Cr. 
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and brought more or less under his power. But there is no notion 
of natural Jaws issued and maintained by Zeus. So far from main- 
taining natural regularities, Zeus himself and the other gods over- 
ride them right and left. To do so is their prerogative and indeed 
provides the main medium of omens, oracles, marvels, punitive 
thunderbolts, storms, plagues, etc., through which they make 
known their will to men and enforce it upon them. What could be 
further from the Justice of the Apeiron whose laws, fixed in the 
physical structure of the world, are cosmic in their scope and 
natural in their execution? When Jaeger tells us that Anaxi- 
mander’s cosmology offers ‘the first philosophical theodicy’ 
(p.36), it isessential to remember that the ‘justice’ and ‘reparation’ 
of Fragment 1 operate simply through the self-regulative periodi- 
cities of a physical equilibrium.®3 This is certainly more, as Jaeger 
observes, that a ‘mere explanation of nature’ in our sense of these 
words, or the words ‘justice’ and ‘reparation’ would be meaning- 
less. But it is both more and less than a ‘theodicy’ in any sense in 
which the Justice of the gods had been conceived or, for that 
matter, ever was conceived, by the clientele of the Greek cult. No 
theodicy could satisfy the cult which did not include a doctrine of 
individual providence, and no such doctrine could be squeezed 
out of Anaximander, or even Xenophanes, Heraclitus, and others 
who did call nature ‘god’.84 Philosophy could fill the order only by 


53 I offer justification of this view at pp. 168 ff. of the paper cited above, 
note 17 (this volume, p. 75). I wonder whether Jaeger is true to his own 
methodological principle (cited above, p. 97) in speaking of ‘divine justice? 
in Anaximander without explicit consideration of the (purely physical) 
m through which ‘justice’ and ‘reparation’ are maintained ? 
% Jaeger takes it for granted that the Justice and Reparation of Anaximander 
B 1 occur not only in the physical cosmos but also in the world of politics 
and morals (p. 35: and earlier in Paideia, I, 2nd English edn., p. 160). There is 
no evidence for this assumption, nor is it possible to understand how it 
would fit Anaximander’s physics. How would the balanced equalities of 
hot-cold, dry-moist, etc., enforce reparation of human wrong-doing? 
Heraclitus goes far beyond Anaximander in annexing ‘human’ to ‘divine’ 
. But even here the self-regulative execution of the ‘common 
law’ inherent in the soul and the state falls far short of a doctrine of individual 
providence, So does Anaxagoras’ Nous as, I think, is clear from the dis- 
appointment of the youthful Socrates with his cosmology in the Phaedo. 
Jaeger takes Anaxagoras B 12 to mean that the ordering of creation by 
S proceeds in accordance with ‘preconceived world-plan’ (p. 163); but 
I do not know how he gets this out of èxóouņoe (‘ordered, arranged’) or 
vivre čyvw vos (‘Nous knew all things’). Anyhow, I think Jaeger would 
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grafting Zeus’ all-seeing eye on a cosmic power, watchful of every 
single life to requite its vice and virtue in minute proportion in this 
life and the next. It was probably the Pythagoreans*s and after 
them certainly Plato®¢ and the Stoics who performed this remark- 
able operation, and thus produced a properly theological theodicy. 

I hope my argument®? has made it clear that it concerns more 
than linguistic propriety, and would not be met had Jaeger 
dropped the word ‘theology’ and spoken less provocatively of 
‘the religious ideas’ of the Presocratics. The real issue here is not 
verbal usage, but historical matter of fact, i.e. the actual relation 
of the beliefs of the Presocratics to those of contemporary religion, 
I do not mean to suggest that Jaeger is unaware of the gulf be- 


8s Not explicit in any reliable tradition of early Pythagorean teaching, but 
implicit in the whole doctrine of transmigration with its teaching of divine 
judgement and retribution, Cf. Philolaus’ doctrine (B x5) that the gods 
keep a ‘guard’ over men, 

$6 Notably in Laws 903 bf, Cf, F. Solmsen, Plato's Theology (Ithaca, 1942), 
Ch. 9. 

87 T have made no mention of the Eleatics who occupy a unique position 
among the Presocratics, partly because I have already sketched my inter- 
pretation of Parmenides’ peculiar blend of mysticism and logic in ‘Parmeni- 
des’ Theory of Knowledge’, Trans. Amer. Philol. Assoc, 77 (1946), 74-7, 
partly too because I find Jaeger’s account of Parmenides the most satisfying 
chapter in the whole book. ‘What Parmenides has done,’ he writes, “is to 
take over the religious form of expression and transpose it to the sphere of 
philosophy, so that in truth a whole new intellectual world takes shape” 
(p. 97)—a fine statement, I believe, of the treatment of religious ideas not 
only by Parmenides but by all the physiologoi from Anaximander to Demos 


critus. 


agree that, so far as we can judge from the fragments, Anaxagoras’ Nonn 
was not meant to fulfil the function of a personal providence. Neither would 
the Cosmic Intelligence of Diogenes’ Air. Jaeger follows closely W. Theiler 
(Zur Geschichte der teleologischen Naturbetrachtung bis auf Aristoteles (Zurich, 
1924)) in assuming that Diogenes was the source for the providential arrange- 
ments of nature recited by Xenophon (especially at Mem. i. 4 and 4, 3), but 
adds that we cannot read into this source the meaning they now have in 
Xenophon himself, ‘namely, that these are all ways in which the gods 
provide for man’s needs’ (p. 168). Theiler’s learned and ingenious thesis 
has never received to my knowledge the criticism it deserves. Earlier S. Ov 
Dickerman (De Argumentis Quibusdam apud Xenophontem, etc., [Halle, 1909]) had 
rejected the hypothesis that Diogenes was Xenophon’s source (p. 48); t9 
Dickerman’s argument I would add that if Diogenes were as much of # 
teleologist as Theiler takes him to be, he could hardly have been so completely. 
ignored in Socrates’ vain search for a teleological cosmology in the Phaedo. 
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tween the two. He often alludes to it in one way or another, 
and remarks in one place that the gap which exists in this period 
‘js never again entirely closed’ (p. 174). My point is simply that, 
taking the gap for granted, he never stops to measure it. The result 
of this omission is actually, though doubtless unintentionally, an 
under-estimation of the vast distance between the two fypes of 
religious belief, and consequently a failure to exhibit the full 
dimensions of the unique achievement of the Presocratics as 
religions thinkers. This, in a word, lies in the fact that they, and 
they alone, not only among the Greeks but among all the people 
of the Mediterranean world, Semitic or Indo-European, dared 
transpose the name and function of divinity into a realm conceived 
ıs a rigorously natural order and, therefore, completely purged of 
miracle and magic. To moralize divinity was not their main, and 
certainly not their unique contribution.88 Pindar and Aeschylus 
here labour in the same cause as Xenophanes and Heraclitus: 
ind the Hebrew prophets were doing the same a good two centu- 
ries before Xenophanes, and with a passionate intensity un- 
equalled by any Greek philosopher or poet. But the world of 
Pindar and Aeschylus is thick with magic of almost every descrip- 
tion, The prophets of Israel and Judah fought a valiant rear- 
guard action against wizards, necromancers, and soothsayers. But 
they lacked the conceptual equipment to see that magic was not 
only a religious impropriety but a sheer impossibility; and they 
never cleared their minds of the notion of miracle which is the 
intellectual foundation of magic. Miracle remained a permanent 
feature of Hebraic as of Greek$9 and, later, Christian piety. To 


% The same may be said of their contribution to religious universalism. 
Jaeger holds (p. 48) that this began in the western world ‘neither with the 
Christian nor with the prophets of Israel, but with the Greek Philosophers’. 
But the idea of one God who governs nature and all men is already in Amos 
(i. 3-2, 3; ix. 6-7). 
® Plato’s position here is most instructive. Transmigration itself is a miracle, 
since the immortal part of the soul is reserved to the reason and is disjoined 
from the passionate and appetitive parts which are explicitly said to be 
mortal (Tim. 69 c f); how then could the identity of the immortal soul be 
Preserved throughout its incarnations in animals, reptiles, etc., which are 
conspicuously lacking in reason? It is no use trying to explain away trans- 
rigration as a myth, since it is (i) the premise for the epistemological doctrine 
of Recollection in the Meno; (ii) the premise for the metaphysical doctrine of 
he immortality of the soul in the Phaedo; (iii) repeatedly recognized in the 
cosmology of the Timaeus. Plato’s attitude to the irrationalities of the public 
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present the deity as wholly immanent in the order of nature and 
therefore absolutely law-abiding was the peculiar and distinctive 
religious contribution of the Presocratics, and it should be put in 
the forefront of any account of their religious thought. They took 
a word which in common speech was the hallmark of the irra- 
tional, unnatural, and unaccountable? and made it the name of a 
power which manifests itself in the operation, not the disturbance, 
of intelligible law. The transposition opened new religious pos- 
sibilities. Had these been realized, Greek religion would have been 
freed of those evils which Lucretius in retrospect so justly imputes 


to it. 


v 


Had Jaeger done justice to this phase of the religious teachings of 
the Presocratics he would have altered the perspective of much of 
what he has to say. And the main beneficiary would have been the 
chapter on “The Origin of the Doctrine of the Soul’s Divinity’, 
which makes Anaximenes, of all people, the bridge between earlier 
Greek beliefs about the soul and the Orphic doctrine. The argu- 


90 So, e.g., in Herodotus in spite of his very considerable rationalism, Note 
his use of ‘the divine’ to denote events such as these: the Cnidian workmen 
sufferanunaccountably large proportion of injuries (i. 174, 4); the cats in Egypt 
rush headlong into the fire (ii. 66); Ariston is convinced that not 

apparition, has had intercourse with his wife (vi. 69); the wrath of 
descends on the perfectly innocent sons of Spertheias and Bulis ( 
When the event is so strange that it is no use even looking for a natural 
explanation, then it mus? be ‘divine’, Per contra, if a thing can be explained 
by natural means, it cannot be divine (vii. 16. 2). So the author of On the 
Sacred Disease (1): ‘men think it [the “sacred disease”’] divine (= bov mpiyua, 
same expression as in Herodotus, ii. 66 and vi. 69) because of their in- 
experience, and its marvellous character, and the fact that it does not resemble 


anything else’. 


cult which his state religion would conserve (Rep. 427 be, Laws 738 cd) is a 
mote complicated question. It may be, as E. R. Dodds argues (‘Plato and 
the Irrational’, Journal of Hellenic Studies, 65 [1945], 22-3) that there is ‘little 
reason, and certainly no necessity, to credit Plato with a serious belief in the 
personal gods of Greek mythology and Greek cult’. Yet Plato speaks as 
though he did accept the reality of good and evil daemons with power to 
intervene unaccountably in human life (Laws 877 a, 732 c), and at Tim. 71 
divination appears as a vehicle of ‘some apprehension of reality and truth’ 
which, though quite inferior to reason, may still be due to ‘divine possession’. 
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ment is roughly as follows: We know that the Orphics thought of 
the soul as (a) divine and (b) independent of the body. Jaeger 
holds that they also thought it (c) incorporeal (p. 84) which, he 
thinks, would follow from (b), and (d) air-like, on the strength of 
‘Aristotle’s reference to ‘the account in the so-called Orphic 
poems, [which] says that the soul comes in from the whole when 
preathing takes place, being borne in upon the winds’.*! He thinks 
that (d) ‘already presupposes the philosophical theory [of Anaxi- 
menes] that air is the principle of life’ (p. 80); and he also finds a 
connection with Anaximenes at (c), assuming that is breath-soul 
was ‘as incorporeal as possible’ (p. 84), and also at (a), since Anaxi- 
menes taught that Air was divine.9* This raises more questions 
than it answers. Briefly: 


(i) Chronology: Where is the evidence that the Orphic theory 
of the soul comes after Anaximenes? But 

(ii) Why need Jaeger make such an assumption? He argues 
convincingly®’ that the breath-soul is an old, pre-Homeric 
notion, as evidenced in such expressions as ‘breathing out one’s 
soul’, Why need the Orphics get from Anaximenes an idea long 
embedded in their mother tongue? 

(iii) If the Orphics thought of the soul as air,9* would they 
think of it as incorporeal ? Is air incorporeal ? 


91 De An, 410 b 22 f. (= Orpheus B 11), in the Oxford translation, 
* In attributing the doctrine of the divinity of the cosmogonic power to 
Anaximenes, Jaeger seems to argue (p. 36) mainly from the fact that it 
was already taught by Anaximander and would thus be conserved by 
Anaximenes, If, as I have argued, there is no definite evidence for ascribing 
the divinity of the arebe to Anaximander, independent grounds for crediting 
n to An: nenes must be offered. These I can only find in later testimonies 
(Cicero, Actius in A 10), which, however, may be suspected of confusing 
he doctrine of Anaximenes with that of Diogenes of Apollonia who did 
teach the divinity of the cosmogonic Air. It may be worth noting that our 
most comprehensive and reliable account of his system, that of Hippolytus 
(issu excerplrem, Diels found him, Doxographi Graeci, p. 132) makes 
no mention of the divinity of Air, but only says that ‘gods and things divine’ 
wee generated from Air (A 7); and that St Augustine (Civ. Dei. viii. 2) 
secms to agree with Hippolytus, saying that ‘the gods arose from the air’, 
pi- n i sree with the view of E. Bickel, Homerische Seelenglaube (Schriften 
i Keeaserger Gelebrten Gesellschaft x [1925], Heft 1). 
oe good reason to doubt Jacger’s view that they did, though no such 
Cachusioni de y arranted by one of the sources to which he looks for support 
© and 84), se. Aristotle’s report (de An. 213 b 22 ff.) of the Pythagorean 
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(iv) Anaximenes certainly did not think the soul ‘as in- 
corporeal as possible’, but the reverse. To say that everything, 
from fire to earth, is air, is to say that soul, as air, is as corporeal 
as anything else.95 


But none of this really gets to the heart of the question. The 
stark, irreconcilable contrast between Ionian naturalism and 
Orphic dualism would be untouched by any theory of the material 
composition of the soul the Orphics may have entertained, even if 
this were borrowed from philosophy. Anaximenes himself may 
have taught the divinity of the soul, though there is no such 
statement in either fragments or testimonies. This way of speaking 
and thinking is quite congenial to the temper of Ionian philo- 


95 Cf. Diogenes of Apollonia B 7: ‘air is] an eternal immortal body’, 
Jaeger says that Anaximenes ‘did not identify it [se. soul = air] with any 
corporeal substance of the world of experience’ (p. 84). I believe that this 
is precisely whathe did (see, B 1, which offers a primitive sort of experimental 
evidence for the ‘warm air’ theory of soul), his choice of Air in place of 
‘Anaximander’s Apeiron being dictated by the desire to find a cosmogonic 
substance in ‘the world of experience’, taking pains to explain the particular 
physical circumstance under which the air about us is ‘imperceptible’ 


(A 7). 


view that the ouranos ‘breathed’ in ‘air? and ‘void’ from the surrounding 
infinity: Aristotle's report does not say that this inhalation is soul, nor could 
it be, since, qua infinite, the void would come for the Pythagoreans under the 
heading of the ‘evil’ principle which would certainly not be that of the 
(divine) soul. Aristotle’s single reference to the Orphic theogony (n. 91) 
seems slim ground on which to base the reconstruction of their theory of 
the soul, but perhaps good enough where positive evidence is so hard to 
come by. Here, however, we should note that Aristotle’s report does not 
strictly say that in this view soul was air: fire, or the fiery aether, could also 
be ‘borne about’ by winds and ‘inhaled? (so in the philosophers, e.g. Heracl. 
A 16, Democr. A 106). Jaeger doubtless means to use ‘ait’ broadly enough 
to include fiery aether (clearly so in another context, p. 208, n. 63, where he 
refers to Heraclitus’ theory of soul as ‘air’), and with good reason since the 
distinction between air and aether is hazy enough in the philosophers (for 
Heraclitus, cf. B 31, B 36, B 76; for Empedocles, note that ‘air’ in B 17. 18 = 
aether in B 71, etc., while at B 38 aether = fire!) and would be even hazier 
in popular thought. In Anaximenes soul is warm air (B 1 sub. fin.). When the 
mystery cults contrast the aethereal soul with the earth-born body (see above, 
note 60) it is safe to assume that the contrast is between the warm, bright 
aether of the soul and the cold, dark earth of the body no less than between 
the volatile consistency of the ‘breath’-soul and the heavy, compact ‘earth’- 
body. 
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sophy. We find it in Heraclitus,’ Diogenes of Apollonia,97 and 
even Democritus!9§ There is no reason why Anaximenes too 
would not have welcomed the idea on the same terms. But what 
would it have meant to him on /hese terms? In Ionian philosophy 
the divine is nature itself, its basic stuff and ruling principle. To 
say that the soul is divine is then to naturalize it; it is to say that it 
is subject to the same sequence of law and effect which are mani- 
fest throughout the whole of nature, And this is the very opposite 
of the Orphic doctrine of the divinity of the soul, whose content is 
rather obscure, but whose intent is perfectly clear: that the soul is 
not a natural, but a super-natural, entity. The word ‘supernatural’ 
would not, of course, figure in their vocabulary. But it would 
describe their meaning better than any word at our disposal, When 
they said that the soul was divine they meant that it is an exile 
from another world: its stuffis god-stuff; its powers are not bound 
by the limits of the observable uniformities of nature but include 
the oracular and other magical powers of divine being;99 its 
destiny is determined not by the natural properties of air, fire, 
etc., but by the mysterious will of superior gods who impose on 
this lesser daimon the penance of transmigration, and prescribe, 
through their priests and prophets, the necessary purificatory rites 


% r we may read so much into the equation of @yrol dôávarot in B 62 
(cf. B 77). 
97 In the valuable testimony of Theophrastus (de sens, 42) to which Jaeger 
draws attention, p. 171. 
98 See ‘Ethics and Physics in Democritus (cited above, note 74), pp. 580-2. 
% For the oracular powers of the soul which ‘has come from the gods’, see 
ar’s famous frag. 131 Schroeder. For the sundry magical powers 
ncluding oracles) claimed by the Orphic adept our best texts are Empe- 
docles B 111, B 112, B 129; with Empedocles’ claims (in his capacity of 
Orphic god-man) to control the winds and make rain, cf, those of the magi- 
cians and purifiers in On the Sacred Disease (4): ‘they profess to know how to 
bring down the moon, eclipse the sun, make storm and sunshine, rain and 
drought, the sea impassable and the earth barren’, For other instances of 
Orphic magic, see Euripides, Cyel. 647-9; and Plato, Rep. 364 be, which 
includes black magic (katadesmoi here = katadeseis in Laws 933 a, the fabellas 
, on which see M. P. Nilsson, Greek Popular Religion [New York, 
iaol, pp. 114-15). Such things were practised no doubt only by the 
lowest type of Orphic priests who, however, cannot be dismissed as merely 
duac? Orphics (see above, note 45); the fact that priests who invoke the 
hority of books by Orpheus and Musaeus for their rites practise this 


aa of magic is a significant commentary on the Orphic concept of the 
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and tabus. Could one imagine a sharper antithesis to any doctrine 
of the divinity of the soul that Anaximenes could possibly have 
taught? 

The only answer I can think of would be by way of Empedocles. 
Here we do have a philosopher, and of the first order, who is also 
a devotee of Orphic purity. If it could be shown that what his 
natural philosophy tells us about the soul will square with his 
doctrine of transmigration, we would have strong, indeed con- 
clusive, grounds for saying that the two doctrines are not as 
incompatible as we must think them on the strength of all our 
other evidence. And this is precisely what no one has yet suc- 
ceeded in showing. Jaeger does not attempt and, if I read him 
aright, does not intend so much. He recognized the ‘basic in- 
compatibility’ 1° between the ‘mysticotheological’ thought-forms 
of the Parifications and the rationalistic logic of the poem On 
Nature, But he still argues for some sort of imaginative coherence 
between the two: ‘In the mythical space of a world pervaded by 
divine figures, the two attitudes so irreconcilable from our 
abstract point of view will be seen to fit together as two distinct, 
but in the last analysis basically homogeneous, spheres for the 
interplay of divine forces’.1°! I can only say that, after reading this 
chapter with care and accepting gratefully much of its detail, I do 
not find that the promised reconciliation comes off. Not only from. 
our ‘abstract’ point of view, but from Empedocles’ own as well, 


100 P, 133. For a sample of the opposite view at its boldest extreme, see 
Cornford, op. it., p. 241: ‘Empedocles . . . exemplifies, in a most remarkable 
way, the... view that men’s cosmological views were almost entirely 
dictated by, and deduced from, their religious convictions’. A similar view 
is expressed in more temperate language in Cornford’s chapter on “Mystery 
Religions and Presocratic Philosophy’ in Vol. IV of the Cambridge Ancient 
History, pp. 566-9, (and more recently in C. H. Kahn’s ‘Religion and Natural 
Philosophy in Empedocles’ Doctrine of the Soul’, Archiv. fir Geschichte der 
Philosophie, 42 (1960), 1-35]. 

10r P, 134. I cannot be sure that I understand exactly what Jaeger means 
here, but suspect that he reads more into the deification of the four roots 
in On Nature than the evidence allows, All Empedocles means by calling them 
‘gods’ is to call attention to their (a) privileged immortality against the 
mortality of all other physical substances (as I have argued in “The Physical 
Theory of Anaxagoras’, Philos. Rev. 59 [1950], pp. 77-8, and (b) joint and 
equal share along with Love and Strife in the maintenance of the cosmic ordet 
(see the paper cited above at note 16, pp. 159-60). This sort of divinity builds 
no bridges on the Purifications. 
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the two pictures of reality remain not only heterogeneous but 
contradictory at crucial points; they admit of no rational or, for 
that matter, even imaginative harmony. Take, for instance, the 
major fragment of the Pwrifications where the fatality of trans- 
migration is somehow blamed on Strife.!1°2 ‘In this way,’ Jaeger 
remarks, ‘the philosopher tries to interpret the fundamental reli- 
gious facts of the Orphic theory in accordance with the supreme 


g 


srinciple of his natural philosophy’ (p. 150). But the natural 
philosophy does not single out Strife as she power which sets in 
motion the wheel of becoming. Love is at least as necessary.'9 
What is more, On Nature speaks of Love as the creator of ‘mortal 
forms’, while on Jaeger’s interpretation, this fragment of the 
Purifications assigns just this function to Strife.1°+ Again, if the 
Golden Age of the Purifications, as Jaeger interprets it (pp. 150 ff.), 
stands for a world where Love holds undisputed sway, the imagi- 
native construct would clash badly with that of the physical poem. 
For without Strife, the cosmologist holds, there could be no 
world at all, good or bad, only an indiscriminate mixture, no 
individual gods or daemons or anything else.'5 But the Purifica- 
tions speaks of men, beasts, and birds, as well as gods, when ‘the 
flames of good fellowship glowed’ in the Golden Age (B 128). Just 


10 B 115. 13-14, “. . . an exile from the gods and a wanderer, for that I put 
my trust in insensate Strife’ (translation after Burnet) which Jaeger takes 
for ‘a mythical way of expressing its (sc. the wandering soul’s) entangle- 
ment in the cosmic machinery under the rule of Hate’ (p. 150). He had 
offered a different interpretation in Paideia (Vol. I, 2nd edn of English 
translation, p. 169, with reference to B 115. 9 ff.): ‘In the cosmos revealed 
by the physicists, the soul (se. of Orphic piety) can find no home.’ But if 
this is (as I believe) the right interpretation, I do not see how Empedocles 
may be said to present ‘a synthesis which shows very instructively how these 
two different ways of viewing the world (sc. Orphism and physiologia) could 
supplement and complete each other’ (loc. cit.). 

193 As Jaeger justly observes (p. 140): ‘Hate is as necessary as Love to main- 
tain its (se, the world’s) dynamic structure, even though Empedocles loves 
Love and hates Hate’, Hence Hate’s ‘equality’ (B 17. 27) with Love, a power- 
ful testimony to the subordination of religious feeling to the requirements 
of the physical system in this poem. 

f, dvopévous mavrota 8d xpdvov elea Ovnrdy, B 115. 7 with Orr’ epvovro 
and xeir’ €vea pupla Ornrdv, wavrolas lénow dpmpéra of B 35, 14-17, under 
the influence of #uAdrnros dpp. 

t only men, animals, and plants, but also the ‘long-lived gods’ come 
> being only when the world-process is set in motion éx rovrww, se, Love 
Strife (B 20. 9 ff.). 
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how then are the Purifications ‘in the last analysis basically homo- 
geneous’ here with the cosmology ?10° 


As for the concept of the soul, Empedocles’ natural inquiry l 


presents us with a cardinal doctrine, explicit in the surviving frag- 
ments, and enormously influential on Greek medical thought. It is 
the well-known theory that perception and thought are the func- 
tions of the blood, which is conceived as a mixture of the four 
elements in equal ratio.!07 But blood can hardly exist without 
‘flesh’; and in the Purifications flesh is termed in Orphic fashion an 
‘alien garment’!°8 which the wandering daemon puts on when, 
and presumably only when, he serves his sentence in the wheel of 
transmigration, How then does he get along without it in his first 
and last estate of discarnate blessedness ? How does he think the 
thoughts of love when he has nothing to think with?19 It is 
better to drop the question and therewith the assumption that 
Empedoclean physics and mysticism are ‘basically homogeneous’, 
Jaeger spoke of Empedocles in Paideiat!® as a ‘philosophical 


10 Two more of the many points which cannot be dealt with here: (1) ‘It 
has already been correctly observed that the theory of the four elements, 
as it is generally called, is presupposed in the Katharmoi as well’ (p. 143). 
This on the strength of B 115. 9 f, which, however, on Jacger’s earlier 
interpretation (above, note 102), voices the hostility of the natural universe 
to the Orphic soul. Is there any suggestion, here or elsewhere, that the 
four elements would (along with Love and Strife) pervade the whole of 
reality in the Parifications, as they certainly do in On Nature? (2) It is not 
quite clear whether Jaeger means to identify (as he seems to do, pp. 140 ff.) 
the Sphairos of On Nature with the ‘holy and unutterable mind’ of B 134, 
See K. Reinhardt’s arguments against the identification by W. Kranz, 
Empedocles (Zurich, 1949), p. 48, in his review of this book in Classical 
Philology, 45 (1950), 176-7- 

107 B 98, B 105. 

108 B 126, To Jaeger’s comment, ‘in this image we see corporeality regarded 
as a mete transient, non-essential wrapping—a conception just as strange to 
the Greek of Homer’s time as it is to the Ionian philosopher’ (p. 147), I 
would merely add: and just as strange to Empedocles himself gua philoso- 
pher and medical man. 

10 T cannot imagine how this and many other difficulties could be met by 
Cornford’s view (op. cit, p. 239; now revived by H. S. Long, ‘The Unity 
of Empedocles’s Thought, American Journal of Philology, 70 [1949], 156-7) 
that the transmigrating soul is a compound of Love and Strife. In any 
case, such a view remains purely conjectural; there is no support for it in 
fragments and/or testimonia, which always treat mental processes as functions 
of the ratio not of Love-Strife but of earth-water-air-fire. 

10 Vol, I, and English ed., p. 295. 
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centaur, . . - a prodigious union of Ionian elemental physics and 
Orphic theology’. ‘Prodigious’ is the right word for the union of 
physics and theology, as it is for the junction of immortal god 
and mortal flesh. The one is as much of a miracle as the other, and 
Empedocles doubtless devoutly believed it to be such. He left us 
no explanation of either, and it would be futile to try to supply it 
py rationalizing the theology of the mystic or mystifying the logic 
of the cosmologist.110% 

To set the contribution of Presocratic philosophy to the concept 
of the soul in its just historical perspective we must see how here, 
as in its concept of God, it is its peculiar genius to transpose a 
religious idea into the medium of natural inquiry, transforming, 
but not destroying, its associated religious values, It is the func- 
tion of high religion to foster man’s reverence for himself no less 
than his reverence for God. In this respect the record of Greek 
religion can hardly be called a success. The fault lay at least in part 
with its traditional concept of the soul as the ‘image’ or ‘shadow’ 
of the real man, which was somehow the principle of life but 
neither of feeling nor judgement.!" This psyche’s ghostly survival 
after death was a wretched affair; Homer regards with mixed 
feelings of gloom and contempt the flitting, squeaking, batlike 112 
creatures in the ‘joyless’ regions '!3 of nether darkness. 114 

This flimsy support for the sense of reverence for life could be 
strengthened in one of two opposite ways. The super-natural 
psyche could be retained and reformed, turned into an infinitely 
more robust affair, human and superhuman, an incarnate god or 


‘tee For a thorough treatment, see now A, A, Long, “Thinking and Sense- 
Perception in Empedocles: Mysticism or Materialism’, Classical Quarterly, 
N.S. 16 (1966), 256-76. 

11 I follow here Jaeger’s view (p. 74 and ff. with notes) that psyche in Homer 
refers not only to the ghostly residue which survives death but also to the 


inciple of life in the living person. ‘The latter had been ignored in Rohde’s 
classic on this theme. Jaeger seems to make a judicious synthesis of the best 


features of Rohde’s work with those of his critics. 


1 ff 

94; an idea repeatedly echoed in tragedy, Aeschylus, Eum. 301, 
ripides, Or, 1082-4. 

: Nilsson, ‘The Immortality of the Soul’, Eranos 39 (1941), pp. 1-16, 
i P. 3: “The Greek Underworld was a gloomy and terrible place, and its 
ctror consisted just in its emptiness, its nothingness. ... The afterlife is 


most a vacuum, the soul a worthless, useless shadow. It is evaluated 
accordingly,’ 
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daemon, possessing in life and conserving after death all the 
powers of thought, will, and passion of the full-blooded man, 
with an extra load of divine powers thrown in for good measure. 11s 
This was the way of the mystery cults. The Orphic theogonies, 
Pythagoras, the Empedocles of the Purifications, and finally and 
most triumphantly Plato, adopted and justified this faith. Plato’s 
influence made it a dominant doctrine of Hellenistic thought; 
thence it passed with appropriate modifications into Christian 
theology, as Jaeger observes (p. 73). Whatever our estimate of the 
wisdom of this conception, we have no right to call it ‘the’ Greek 
view of the soul. No less Greek was the radical alternative chosen 
by the Presocratics. They too merged the psyche with the feeling 
thymos and the thinking nous, But they did so without regard to the 
cult and with no concessions to magic. They assumed from the 
start 116 that they could apply to the soul the same categories of 
understanding which formed the framework of their natural 
inquiry. They thought of it as a part of nature, with a natural 
origin and a natural ending, but as no less divine for being just 
that, since it shared the powers of wisdom and justice writ large 
throughout the universe and could therefore realize within the 
human microcosm some measure of the order which ruled the 
infinite worlds. This was its destiny, natural and divine, to be that 
unique thing, ‘a self-increasing logos’.""7 Except for Heraclitus, 
the Presocratics were too preoccupied with cosmological and 
physiological problems to develop the potentialities of this idea, 


115 See above, note 99. 

116 Anaximander (A 11, A 30), in assuming that man arose from purely 
natural substances (earth and water) by a purely natural process (heating 
by the sun); Anaximenes (B 1, B 2), in assuming that the properties of soull 
e simply those of air. This initiates a tradition in which a dualistic concep- 
tion of soul-body is unthinkable; soul és body, either a particular physical 
substance in the body (air in Anaximenes and Diogenes, fire in Heraclitus 
and the atomists) or else the mixture (rasis of the physical components of 
the body as a whole (Parmenides) or of the blood (Empedocles). The 
detachable ghost-soul of Homer or God-soul of the mystery cults is pre- 
cluded. Immortality is implied or asserted (Heraclitus, Alemacon) in quite 
another sense, i.e. the physical survival of the substance(s) which make it 
up, but which does not imply the preservation of personal identity so 
essential for the mystery cults, Anaxagoras’ doctrine of the ‘unmixed’ 
nous is the first break in the tradition, though it is not made the basis of any 
doctrine of personal immortali 
117 Heraclitus B 115. 
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But we can see its vitali 


y in Democritus, where the sense of 
reverence for man survives the loss of faith in God."!8 He can no 
longer believe in the divinity of nature, but he still believes in the 
divinity of the soul.119 


118 See above, note 98. 

119 For a thorough criticism of an earlier draft I am indebted to my colleague, 
Friedrich Solmsen. The opinions in this paper are my own; but many 
gestions which have improved it have come from him. 
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VI 
BACK TO THE PRESOCRATICS* 


Sir Karl Popper 


I 


‘BACK to Methuselah’ was a progressive programme, compared 
with ‘Back to Thales’ or ‘Back to Anaximander’: what Shaw 
offered us was an improved expectation of life—something that 
was in the air, at any rate when he wrote it. I have nothing to offer 
you, I am afraid, that is in the air today; for what I want to return 
to is the simple straightforward rationality of the Presocratics. 
Wherein does this much discussed ‘rationality’ of the Presocraties 
lie? The simplicity and boldness of their questions is part of it, but 
my thesis is that the decisive point is the critical attitude which, as 
I shall try to show, was first developed in the Ionian School. 
The questions which the Presocratics tried to answer were 
primarily cosmological questions, but there were also questions 
of the theory of knowledge. It is my belief that philosophy must 
return to cosmology and to a simple theory of knowledge. There 
is at least one philosophical problem in which all thinking men are 
interested: the problem of understanding the world in which we 
live; and thus ourselves (who are part of that world) and our 
knowledge of it. All science is cosmology, I believe, and for me 
the interest of philosophy, no less than of science, lies solely in its 
bold attempt to add to our knowledge of the world, and to the 
theory of our knowledge of the world. Iam interested in Wittgen- 
stein, for example, not because of his linguistic philosophy, but 
because his Tractatus was a cosmological treatise (although a 


* The Presidential Address, delivered before the meeting of the Aristotelian 
Society on 13 October 1958; first published in the Proceedings of the Aris- 
totelian Society, N.S. $9, 1958-9. The footnotes were added in the revised 
reprint of the address in Conjectures and Refutations. 
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crude one), and because his theory of knowledge was closely 
linked with his cosmology. 

For me, both philosophy and science lose all their attraction 
when they give up that pursuit—when they become specialisms 
and cease to see, and to wonder at, the riddles of our world. 
Specializ: tion may be a great temptation for the scientist. For the 


philosopher it is mortal sin, 


Ir 


In this paper I speak as an amateur, as a lover of the beautiful 
story of the Presocratics. I am not a specialist or an expert: I am 
completely out of my depth when an expert begins to argue which 
words or phrases Heraclitus might, and which he could not pos- 
sibly, have used. Yet when some expert replaces a beautiful story, 
based on the oldest texts we possess, by one which—to me at any 
rate—no longer makes any sense, then I feel that even an amateur 
may stand up and defend an old tradition. Thus I will at least look 
into the expert’s arguments, and examine their consistency. This 
harmless occupation to indulge in; and if an expert or any- 
body else should take the trouble to refute my criticism I shall be 
pleased and honoured. 

I shall be concerned with the cosmological theories of the Pre- 
socratics, but only to the extent to which they bear upon the 
development of the problem of change, as I call it, and only to the 

xtent to which they are needed for misunderstanding the ap- 
proach of the Presocratic philosophers to the problem of know- 
ledge—their practical as well as their theoretical approach. For 
it is of considerable interest to see how their practice as well as 
their theory of knowledge is connected with the cosmological 
and theological questions which they posed to themselves. Theirs 
was not a theory of knowledge that began with the question, 
‘How do I know that this is an orange?” or, ‘How do I know that 
the object I am now perceiving is an orange?’ Their theory of 
knowledge started from problems such as, ‘How do we know 
that the world is made of water?’ or, ‘How do we know that the 


seem: 


: glad to be able to report that Mr G. S. Kirk has indeed replied to 
address; see below, Ch. VII. [Professor Popper’s answer to Kirk’s 
criticisms, which could not be included in this volume, is printed as an 
pendix to his paper, in Conjectures and Refutations, pp. 153 ff.) 
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world is full of gods?’ or, ‘How can we know anything about the 
gods?” 

There is a widespread belief, somewhat remotely due, I think, 
to the influence of Francis Bacon, that one should study the prob- 
lems of the theory of knowledge in connection with our know- 
ledge of an orange rather than our knowledge of the cosmos, I 
dissent from this belief, and it is one of the main purposes of my 
paper to convey to you some of my reasons for dissenting, At 
any rate it is good to remember from time to time that our 
Western science—and there seems to be no other—did not start 
with collecting observations of oranges, but with bold theories 
about the world. 


III 


Traditional empiricist epistemology and the traditional historio- 
gtaphy of science are both deeply influenced by the Baconian myth 
that all science starts from observation and then slowly and 
cautiously proceeds to theories. That the facts are very different 
can be learned from studying the early Presocratics. Here we find 
bold and fascinating ideas, some of which are strange and even 
staggering anticipations of modern results, while many others are 
wide of the mark, from our modern point of view; but most of 
them, and the best of them, have nothing to do with observation. 
Take for example some of the theories about the shape and posi- 
tion of the earth. Thales said, we are told, ‘that the earth is sup- 
ported by water on which it rides like a ship, and when we say 
that there is an earthquake, then the earth is being shaken by the 
movement of the water’. No doubt Thales had observed earth- 
quakes as well as the rolling of a ship before he arrived at his 
theory. But the point of his theory was to exp/ain the support or 
suspension of the earth, and also earthquakes, by the conjecture 
that the earth floats on water; and for this conjecture (which so 
strangely anticipates the modern theory of continental drift) he 
could have no basis in his observations. 

We must not forget that the function of the Baconian myth is to 
explain why scientific statements are ¢rve, by pointing out that 
observation is the ‘true source’ of our scientific knowledge. Once 
we realize that all scientific statements are hypotheses, or guesses, 
or conjectures, and that the vast majority of these conjectures 
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(including Bacon’s own) have turned out to be false, the Baconian 
myth becomes irrelevant. For it is pointless to argue that the con- 
jectures of science—those which have proved to be false as well as 
those which are still accepted—all start from observation. 

However this may be, Thales’ beautiful theory of the support or 
suspension of the earth and of earthquakes, though in no sense 
based upon observation, is at least inspired by an empirical or 
observational analogy. But even this is no longer true of the 
theory proposed by Thales’ great pupil, Anaximander. Anaxi- 
mander’s theory of the suspension of the earth is still highly 
intuitive, but it no longer uses observational analogies. In fact it 
may be described as counter-observational. According to Anaxi- 
mander’s theory, ‘The earth... is held up by nothing, but 
remains stationary owing to the fact that it is equally distant from 
all other things. Its shape is . . . like that of a drum. . . . We walk 
on one of its flat surfaces, while the other is on the opposite side’. 
The drum, of course, is an observational analogy. But the idea of 
the earth’s free suspension in space, and the explanation of its 
stability, have no analogy whatever in the whole field of observ- 
able facts. 

In my opinion this idea of Anaximandet’s is one of the boldest, 
most revolutionary, and most portentous ideas in the whole 
history of human thought. It made possible the theories of 
Aristarchus and Copernicus. But the step taken by Anaximander 
was even more difficult and audacious than the one taken by 
Aristarchus and Copernicus. To envisage the earth as freely poised 
in mid-space, and to say ‘that it remains motionless because of its 
equidistance or equilibrium’ (as Aristotle paraphrases Anaxi- 
mander), is to anticipate to some extent even Newton’s idea of 
immaterial and invisible gravitational forces. 


* Aristotle himself understood Anaximander in this way; for he caricatures 
Anaximander’s ‘ingenious but untrue’ theory by comparing the situation 
of its earth to that of a man who, being equally hungry and thirsty yet 
equidistant from food and drink, is unable to move. (De Caelo, 295 b 32. 
The idea has become known by the name ‘Buridan’s ass’.) Clearly Aristotle 
conceives this man as being held in equilibrium by immaterial and invisible 
Attractive forces similar to Newtonian forces; and it is interesting that this 
‘animistic’ or ‘occult’ character of his forces was deeply (though mistakenly) 
felt by Newton himself, and by his opponents, such as Berkeley, to be a 
blot on his theory, 
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How did Anaximander arrive at this remarkable theory ? Certainly 
not by observation but by reasoning. His theory is an attempt to 
solve one of the problems to which his teacher and kinsman 
Thales, the founder of the Milesian or Ionian School, had offered 
a solution before him. I therefore conjecture that Anaximander 
arrived at his theory by criticizing Thales’ theory. This conjecture 
can be supported, I believe, by a consideration of the structure of 
Anaximander’s theory. 

Anaximander is likely to have argued against Thales’ theory 
(according to which the earth was floating on water) on the 
following lines. Thales’ theory is a specimen of a type of theory 
which if consistently developed would lead to an infinite regress. 
If we explain the stable position of the earth by the assumption 
that it is supported by water—that it is floating on the ocean 
(Okeanos)—should we not have to explain the stable position of 
the ocean by an analogous hypothesis? But this would mean 
looking for a support for the ocean, and then for a support for this 
support. This method of explanation is unsatisfactory: first, 
because we solve our problem by creating an exactly analogous 
one; and also for the less formal and more intuitive reason that in 
any such system of supports or props failure to secure any one of 
the lower props must lead to the collapse of the whole edifice. 

Fram this we see intuitively that the stability of the world can- 
not be secured by a system of supports or props. Instead Anaxi- 
mander appeals to the internal or structural symmetry of the 
world, which ensures that there is no preferred direction in 
which a collapse can take place. He applies the principle that where 
there are no differences there can be no change. In this way he 
explains the stability of the earth by the equality of its distances 
from all other things. 

This, it seems, was Anaximander’s argument. It is important to 
realize that it abolishes, even though not quite consciously per- 
haps, and not quite consistently, the idea of an absolute direction 
—the absolute sense of ‘upwards’ and ‘downwards’. This is not 
only contrary to all experience but notoriously difficult to grasp. 
Anaximenes ignored it, it seems, and even Anaximander himself 
did not grasp it completely. For the idea of an equal distance 
from all other things should have led him to the theory that the 
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earth has the shape of a globe. Instead he believed that it had the 
shape of a drum, with an upper and a lower flat surface. Yet it 
looks as if the remark, ‘We walk on one of its flat surfaces, while 
the other is on the opposite side’, contained a hint that there was 
no absolute upper surface, but that on the contrary the surface 
on which we happened to walk was the one we might ca// the 
upper. 

“What prevented Anaximander from arriving at the theory that 
the earth was a globe rather than a drum? There can be little 
doubt: it was observational experience which taught him that the 
surface of the earth was, by and large, flat. Thus it was a specula- 
tive and critical argument, the abstract critical discussion of 
Thales’ theory, which almost led him to the true theory of the 
shape of the earth; and it was observational experience which led 


him astray. 


¥ 


There is an obvious objection to Anaximandet’s theory of sym- 
metry, according to which the earth is equally distant from all 
other things. The asymmetry of the universe can be easily seen 
from the existence of sun and moon, and especially from the fact 
that sun and moon are sometimes not far distant from each other, 
so that they are on the same side of the earth, while there is 
nothing on the other side to balance them. It appears that Anaxi- 
mander met this objection by another bold theory—his theory of 
the hidden nature of the sun, the moon, and the other heavenly 
bodies. 

He envisages the rims of two huge chariot wheels rotating 
round the earth, one twenty-seven times the size of the earth, 
other eighteen times its size. Each of these rims or circular 
pipes is filled with fire, and each has a breathing-hole through 
which the fire is visible. These holes we call the sun and the moon 
respectiv The rest of the wheel is invisible, presumably 
because it is dark (or misty) and far away. The fixed stars (and 
presumably the planets) are also holes on wheels which are nearer 
to the earth than the wheels of the sun and the moon. The wheels 
of the fixed stars rotate on a common axis (which we now call the 
axis of the earth) and together they form a sphere round the earth, 
So the postulate of equal distance from the earth is (roughly) 
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satisfied. This makes Anaximander also a founder of the theory of 
the spheres. (For its relation to the wheels or circles, see Aristotle, 
De Caelo, 289 b to 290 b 10.) 


vI 


There can be no doubt whatever that Anaximander’s theories are 
critical and speculative rather than empirical: and considered as 
approaches to truth his critical and abstract speculations served 
him better than observational experience or analogy. 

But, a follower of Bacon may reply, this is precisely why 
Anaximander was not a scientist. This is precisely why we speak of 
early Greek philosophy rather than of early Greek science. Philosophy 
is speculative: everybody knows this. And as everybody knows, 
science begins only when the speculative method is replaced by 
the observational method, and when deduction is replaced by 
induction. 

This reply, of course, amounts to the thesis that scientific 
theories should be defined by reference to their origin—their 
origin in observations, or in so-called ‘inductive procedures’, 
Yet I believe that few, if any, physical theories would fall under 
this definition. And I do not see why the question of origin should 
be important in this connection, What is important about a theory 
is its explanatory power, and whether it stands up to criticism and 
to tests. The question of its origin, of how it is arrived at— 
whether by an ‘inductive procedure’, as some say, or by an act of 
intuition—may be extremely interesting, especially for the bio- 
grapher of the man who invented the theory, but it has little to do 
with its scientific status or character. 


vir 


As to the Presocratics, I assert that there is the most perfect pos- 
sible continuity of thought between their theories and the later 
developments in physics. Whether they are called philosophers, of 
pte-scientists, or scientists, matters very little, I think. But I do 
assert that Anaximandet’s theory cleared the way for the theories 
of Aristarchus, Copernicus, Kepler, and Galileo. It is not that he 
merely ‘influenced’ these later thinkers; ‘influence’ is a very 
superficial category. I would rather put it like this: Ana imander’s 
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achievement is valuable in itself, like a work of art. Besides, his 
achievement made other achievements possible, among them 
those of the great scientists mentioned. 

But are not Anaximander’s theories false, and therefore non- 
scientific? They are false, I admit; but so are many theories, 
based upon countless experiments, which modern science ac- 
cepted until recently, and whose scientific character nobody 
would dream of denying, even though they are now believed to 
be false. (An example is the theory that the typical chemical 
properties of hydrogen belong only to one kind of atom—the 
lightest of all atoms.) There were historians of science who tended 
to regard as unscientific (or even as superstitious) any view no 
longer accepted at the time they were writing; but this is an un- 
tenable attitude. A false theory may be as great an achievement 
as a true one. And many false theories have been more helpful in 
our search for truth than some less interesting theories which are 
still accepted. For false theories can be helpful in many ways; they 
may for example suggest some more ot less radical modifications, 
and they may stimulate criticism. ‘Thus Thales’ theory that the 
earth floats on water reappeared in a modified form in Anaxi- 
menes, and in more recent times in the form of Wegener’s theory 
of continental drift. How Thales’ theory stimulated Anaxi- 
mander’s criticism has been shown already. 

Anaximander’s theory, similarly, suggested a modified theory— 
the theory of an earth globe, freely poised in the centre of the 
universe, and surrounded by spheres on which heavenly bodies 
were mounted. And by stimulating criticism it also led to the 
theory that the moon shines by reflecting light; to the Pytha- 
gorean theory of a central fire; and ultimately to the heliocentric 
world-system of Aristarchus and Copernicus. 


VIII 


I believe that the Milesians, like their oriental predecessors who 
took the world for a tent, envisaged the world as a kind of house, 
the home of all creatures—our home. Thus there was no need to 
ask what it was for. But there was a real need to inquire into its 
rchitecture, The questions of its structure, its ground-plan, and 
its building material, constitute the three main problems of 
Milesian cosmology. There is also a speculative interest in its 
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origin, the question of cosmogony. It seems to me that the cos- 
mological interest of the Milesians far exceeded their cos- 
mogonical interest, especially if we consider the strong cos- 
mogonical tradition, and the almost irresistible tendency to 
describe a thing by describing how it has been made, and thus to 
present a cosmological account in a cosmogonical form. The 
cosmological interest must be very strong, as compared with the 
cosmogonical one, if the presentation of a cosmological theory is 
even partially free from these cosmogonical trappings. 

I believe that it was Thales who first discussed the architecture 
of the cosmos—its structure, ground-plan, and building material, 
In Anaximander we find answers to all three questions. I have 
briefly mentioned his answer to the question of structure. As to 
the question of the ground-plan of the world, he studied and 
expounded this too, as indicated by the tradition that he drew the 
first map of the world. And of course he had a theory about its 
building material—the ‘endless’ or ‘boundless’ or ‘unbounded’ or 
‘unformed’—the ‘apeiron’. 

In Anaximander’s world all kinds of changes were going on. 
There was a fire which needed air and breathing-holes, and these 
were at times blocked up (‘obstructed’), so that the fire was 
smothered: this was his theory of eclipses, and of the phases of 
the moon. There wete winds, which were responsible for the 
changing weather.+ And there were the vapours, resulting from 


3 I do not suggest that the smothering is due to blocking breathing-in holes: 
according to the phlogiston theory, for example, fire is smothered by ob- 
structing breathing-out holes, But I do not wish to ascribe to Anaximander 
either a phlogiston theory of combustion, or an anticipation of Lavoisier. 

4 In my address, as it was originally published, I continued here ‘and indeed 
for all other changes within the cosmic edifice’, relying on Zeller who 
wrote (appealing to the testimony of Aristotle’s Meteor, 353 b 6): ‘Anaxi- 
mander, it seems, explained the motion of the heavenly bodies by the cut- 
rents of the air which are responsible for the turning of the stellar spheres.” 
(Phil. d. Griechen, sth edn, Vol. 1 [1892], p. 223; see also p. 220, n. 2; Heath, 
Aristarchus [1913], p. 33; and Lee’s edition of the Meteorologica, [1952], p. 125+) 
But I should perhaps not have interpreted Zeller’s ‘currents of air’ as ‘winds’, 
especially as Zeller should have said ‘vapours’ (they are evaporations result- 
ing from a process of drying up). I have twice inserted ‘vapours and’ before 
‘winds’, and ‘almost’ before ‘all’ in the second paragraph of section ix; and 
I have replaced, in the third paragraph of section ix, ‘winds’ by ‘vapours’. 
I have made these changes in the hope of meeting Mr G. S. Kirk’s criticism 
on p. 332 of his article (this volume, p. 170). 
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the drying up of water and air, which were the cause of the winds 
and of the ‘turnings’ of the sun (the solstices) and of the moon. 
We have here the first hint of what was soon to come: of the 

J problem of change, which became the central problem of 
Greek cosmology, and which ultimately led, with Leucippus and 
Democritus, to a general theory of change that was accepted by 
modern science almost up to the beginning of the twentieth 
tury. (It was given up only with the breakdown of Maxwell’s 
models of the ether, an historic event that was little noticed before 


1905. 

i T a general problem of change is a philosophical problem; indeed 
in the hands of Parmenides and Zeno it almost turns into a logical 
one. How is change possible—logically possible, that is? How can a 
thing change, without losing its identity? If it remains the same, it 
does not change; yet if it loses its identity, then it is no longer that 
thing which has changed. 


IX 


The exciting story of the development of the problem of change 
appears to me in danger of being completely buried under the 
mounting heap of the minutiae of textual criticism. The story can- 
not, of course, be fully told in one short paper, and still less in one 
of its many sections. But in briefest outline, it is this. 

For Anaximander, our own world, our own cosmic edifice, was 
only one of an infinity of worlds—an infinity without bounds in 
Į and time. This system of worlds was eternal, and so was 
motion. There was thus no need to explain motion, no need to 
offer a general theory of change (in the sense in which we shall 
find a general problem and a general theory of change in Heracli- 
see below). But there was a need to explain the well-known 
changes occurring in our world, The most obvious changes—the 
nge of day and night, of winds and of weather, of the seasons, 
from sowing to harvesting, and of the growth of plants and 

nimals and men—all were connected with the contrast of 
emperatures, with the opposition between the hot and the cold, 
and with that between the dry and the wet. ‘Living creatures came 
into being from moisture evaporated by the sun,’ we are told; and 
the hot and the cold also administer to the genesis of our own 
world edifice. The hot and the cold were also responsible for the 
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vapours and winds which in their turn were conceived as the 
agents of almost all other changes. 

Anaximenes, a pupil of Anaximander and his successor, deve- 
loped these ideas in much detail. Like Anaximander he was 
interested in the oppositions of the hot and the cold and of the 
moist and the dry, and he explained the transitions between these 
opposites by a theory of condensation and rarefaction. Like 
Anaximander he believed in eternal motion and in the action of 
the winds; and it seems not unlikely that one of the two main 
points in which he deviated from Anaximander was reached by a 
criticism of the idea that what was completely boundless and form- 
less (the apeiron) could yet be in motion. At any rate, he replaced 
the apeiron by air—something that was almost boundless and form- 
less, and yet, according to Anaximander’s old theory of vapours, 
not only capable of motion, but the main agent of motion and 
change. A similar unification of ideas was achieved by Anaxi- 
menes’ theory that ‘the sun consists of earth, and that it gets very 
hot owing to the rapidity of its motion’. The replacement of the 
more abstract theory of the unbounded apeiron by the less abstract 
and more common-sense theory of air is matched by the replace- 
ment of Anaximander’s bold theory of the stability of the earth 
by the more common-sense idea that the earth’s ‘flatness is 
responsible for its stability; for it... covers like a lid the air 
beneath it’. Thus the earth rides on air as the lid of a pot may ride 
on steam, or as a ship may ride on water; Thales’ question and 
‘Thales’ answer are both reinstituted, and Anaximander’s epoch- 
making argument is not understood. Anaximenes is an eclectic, a 
systematizer, an empiricist, a man of common sense. Of the three 
great Milesians he is least productive of revolutionary new ideas; 
he is the least philosophically minded. 

The three Milesians all looked onour world as our home. There 
was movement, there was change in this home, there was hot and 
cold, fire and moisture. There was a fire in the hearth, and on it a 
kettle with water. The house was exposed to the winds, and a bit 
draughty, to be sure; but it was home, and it meant security and 
stability of a sort. But for Heraclitus the house was on fire. 

There was no stability left in the world of Heraclitus. “Every- 
thing is in flux, and nothing is at rest.’ Everything is in flux, even 
the beams, the timber, the building material of which the world 
is made: earth and rocks, or the bronze of a cauldron—they are all 
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jn flux. The beams are rotting, the earth is washed away and 
plown away, the very rocks split and wither, the bronze cauldron 
turns into green patina, or into verdigris: ‘All things are in 
motion all the time, even though . . . this escapes our senses’, as 
\ristotle expressed it. Those who do not know and do not think 
believe that only the fuel is burned, while the bowl in which it 
burns (c£. DK, A 4) remains unchanged; for we do not see the 
bowl burning. And yet it burns; it is eaten up by the fire it holds. 
We do not see our children grow up, and change, and grow old, 
put they do. 

Thus there are no solid bodies. Things are not really things, 
they are processes, they are in flux. They are like fire, like a flame 
which, though it may have a definite shape, is a process, a stream 
of matter, a river. All things are flames: fire is the very building 
material of our world; and the apparent stability of things is 
merely due to the laws, the measures, which the processes in our 
world are subject to. 

This, I believe, is Heraclitus’ story; it is his ‘message’, the ‘true 
word’ (the Jogos), to which we ought to listen: “Listening not to 
me but to the true account, it is wise to admit that all things are 
one’: they are ‘an everlasting fire, flaring up in measures, and dying 
down in measures’. 

I know very well that the traditional interpretation of Hera- 
clitus’ philosophy here restated is not generally accepted at pre- 
sent. But the critics have put nothing in its place—nothing, that 
is, of philosophical interest. I shall briefly discuss their new 
interpretation in the next section, Here I wish only to stress that 
Heraclitus’ philosophy, by appealing to thought, to the word, 
to argument, to reason, and by pointing out that we are living in a 
world of things whose changes escape our senses, though we 
know that they do change, created two new problems—the 
problem of change and the problem of knowledge. These problems were 
the more urgent as his own account of change was difficult to 
understand, But this, I believe, is due to the fact that he saw more 
clearly than his predecessors the difficulties that were involved in 
the very idea of change. 

For all change is the change of something: change presupposes 
something that changes. And it presupposes that, while changing, 
this something must remain the same. We may say that a green 
le changes when it turns brown; but we do not say that the green 
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leaf changes when we substitute for it a brown leaf. It is essential 
to the idea of change that the thing which changes retains its 
identity while changing. And yet it must become something else: 
it was green, and it becomes brown; it was moist, and it becomes 
dry; it was hot, and it becomes cold. 

Thus every change is the transition of a thing into something 
with, in a way, opposite qualities (as Anaximander and Anaxi- 
menes had seen). And yet, while changing, the changing thing 
must remain identical with itself. 

This is the problem of change. It led Heraclitus to a theory 
which (partly anticipating Parmenides) distinguishes between 
reality and appearance. “The real nature of things loves to hide 
itself. An unapparent harmony is stronger than the apparent one,’ 
Things are in appearance (and for us) opposites, but in truth (and 
for God) they are the same. 


Life and death, being awake and being asleep, youth and old age, 
all these are the same . . . for the one turned round is the other and 
the other turned round is the first. . . . The path that leads up and the 
path that leads down are the same path....Good and bad are 
identical. .. . For God all things are beautiful and good and just, 
but men assume some things to be unjust, and others to be just... , 
It is not in the nature or character of man to possess true knowledge, 
though it is in the divine nature. 


‘Thus in truth (and for God) the opposites are identical; it is only 
to man that they appear as non-identical. And all things are one— 
they are all part of the process of the world, the everlasting fire. 

This theory of change appeals to the ‘true word’, to the /agos, to 
reason; nothing is more real for Heraclitus than change. Yet his 
doctrine of the oneness of the world, of the identity of opposites, 
and of appearance and reality threatens his doctrine of the reality 
of change. 

For change is the transition from one opposite to the other. 
Thus if in truth the opposites are identical, though they appear 
different, then change itself might be only apparent. If in truth, and 
for God, all things are one, there might, in truth, be no change. 

This consequence was drawn by Parmenides, the pupil (pace 
Burnet and others) of the monotheist Xenophanes who said of the 
one God: ‘He always remains in the same place, never moving. It 
is not fitting that He should go to different places at different 
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times . . - He is in no way similar to mortal men, neither in body 
nor in thought.’ 

Xenophanes’ pupil Parmenides taught that the real world was 
one, and that it always remained in the same place, never moving. 
Jr was not fitting that it should go to different places at different 
times. It was in no way similar to what it appeared to be to mortal 
men. The world was one, an undivided whole, without parts, 
homogeneous and motionless: motion was impossible in such a 
world. In truth there was no change. The world of change was an 
jllusion. 

Parmenides based this theory of an unchanging reality on some- 
thing like a logical proof; a proof which can be presented as pro- 
ceeding from the single premiss, ‘What is not is not’. From this we 
can derive that the nothing—that which is not—does not exist; a 
result which Parmenides interprets to mean that the void does not 
ist. Thus the world is full: it consists of one undivided block, 

e any division into parts could only be due to separation of the 
parts by the void. (This is ‘the well-rounded truth’ which the god- 
dess revealed to Parmenides.) In this full world there is no room 
for motion. 

Only the delusive belief in the reality of opposites—the belief 
that not only what is exists but also what is not—leads to the illusion 
of a world of change. 

Parmenides’ theory may be described as the first hypothetico- 
deductive theory of the world, The atomists took it as such; and 

y asserted that it was refuted by experience, since motion does 
exist. Accepting the formal validity of Parmenides’ argument, 
they inferred from the falsity of his conclusion the falsity of his 
premiss. But this meant that the nothing—the void, or empty 
existed, Consequently there was now no need to assume 
hat is’—the full, that which fills some space—had no parts; 
ts could now be separated by the void. Thus there are 
many parts, each of which is ‘full’: there are full particles in the 
world, separated by empty space, and able to move in empty 
Space, each of them being ‘full’, undivided, indivisible, and un- 
changing. Thus what exists is a/oms and the void. In this way the 
atomists arrived at a sheory of change—a theory that dominated 
Scientific thought until 1900. It is the theory that a// change, and 
especially all qualitative change, has to be explained by the spatial move- 
ment of unchanging bits of matter—by atoms moving in the void. 
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The next great step in our cosmology and the theory of change 
was made when Maxwell, developing certain ideas of Faraday’s, 
replaced this theory by a theory of changing intensities of fields, 


x 


I have sketched the story, as I see it, of the Presocratic theory of 
change. I am of course well aware of the fact that my story (which 
is based on Plato, Aristotle, and the doxographic tradition) 
clashes at many points with the views of some experts, English as 
well as German, and especially with the views expressed by 
G. S. Kirk and J. E. Raven in their book, The Presocratic Philo- 
sophers, 1957. I cannot of course examine their arguments in detail 
here, and especially not their minute exegeses of various passages 
some of which are relevant to the differences between their 
interpretation and mine. (See, for example, Kirk and Raven’s 
discussion of the question whether there is a reference to Hera- 
clitus in Parmenides; cf. their note 1 on pp. 193 f., and note 1 on 
p- 272.) But I wish to say that I have examined their arguments 
and that I have found them unconvincing and often quite un- 
acceptable. 

I will mention here only some points regarding Heraclitus 
(although there are other points of equal importance, such as their 
comments on Parmenides). 

The traditional view, according to which Heraclitus’ central 
doctrine was that all things are in flux, was attacked forty yeats 
ago by Burnet. His main argument (discussed by me at length in 
note 2 to Ch. 2 of my Open Society) was that the theory of change 
was not new, and that only a new message could explain the 
urgency with which Heraclitus speaks. This argument is repeated 
by Kirk and Raven when they write (pp. 186 f.): ‘But all Pre- 
socratic thinkers were struck by the predominance of change in 
the world of our experience.’ About this attitude I said in my 
Open Society: ‘Those who suggest . . . that the doctrine of universal 
flux was not new . . . are, I feel, unconscious witnesses to Hera- 
clitus’ originality, for they fail now, after 2,400 years, to grasp his 
main point.’ In brief, they do not see the difference between the 
Milesian message, “There is a fire in the house,’ and Heraclitus’ 
somewhat more urgent message, ‘The house is on fire? An 
implicit reply to this criticism can be found on p. 197 of the book 
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by Kirk and Raven, where they write: ‘Can Heraclitus really 
have thought that a rock or a bronze cauldron, for example, was 
invariably undergoing invisible changes of material? Perhaps so; 
put nothing in the extant fragments suggests that he did.’ But is 
this so? Heraclitus’ extant fragments about the fire (Kirk and 
Raven, Frag. 220-2) are interpreted by Kirk and Raven them- 
selves as follows (p. 200): ‘Fire is the archetypal form of matter.’ 
Now I am not at all sure what ‘archetypal’ means here (especially 
in view of the fact that we read a few lines later, ‘Cosmogony . . . 
is not to be found in Heraclitus’). But whatever ‘archetypal’ 
may mean, it is clear that once it is admitted that Heraclitus says in 
the extant fragments that all matter is somehow (whether arche- 
typally or otherwise) fire, he also says that all matter, like fire, is a 

; which is precisely the theory denied to Heraclitus by 
and Raven. 

Immediately after saying that ‘nothing in the extant fragments 
suggests’ that Heraclitus believed in continuous invisible changes, 
Kirk and Raven make the following methodological remark: ‘It 
cannot be too strongly emphasized that [in texts] before Par- 
menides and his apparent proof that the senses were completely 
fallacious . . . gross departures from common sense must only be 
accepted when the evidence for them is extremely strong.’ This is 
intended to mean that the doctrine that bodies (of any substance) 
constantly undergo invisible changes represents a gross departure 
from common sense, a departure which one ought not to expect in 
Heraclitus. 

But to quote Heraclitus: ‘He who does not expect the un- 
expected will not detect it: for him it will remain undetachable, 
and unapproachable’ (DK, B 18). In fact Kirk and Raven’s last 
argument is invalid on many grounds, Long before Parmenides 
we find ideas far removed from common sense in Anaximander, 
Pythagoras, Xenophanes, and especially in Heraclitus. Indeed the 
suggestion that we should test the historicity of the ideas ascribed 
to Heraclitus—as we might indeed test the historicity of those 
ascribed to Anaximenes—by standards of ‘common sense’ is a 
little surprising (whatever ‘common sense’ may mean here). For 
this suggestion runs counter not only to Heraclitus’ notorious 
obscurity and oracular style, confirmed by Kirk and Raven, 
but also to his burning interest in antinomy and paradox. And it 
tuns counter, last but not least, to the (in my view quite absurd) 
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doctrine which Kirk and Raven finally attribute to Heraclitus (the 
italics are mine): ‘. . . that natural changes of all kinds [and thus 
presumably also earthquakes and great fires] are regular and 
balanced, and that the cause of this balance is fire, the common constituent 
of things that was also termed their Logos.’ But why, I ask, should 
fire be ‘the cause’ of any balance—either ‘this balance’ or any 
other? And where does Heraclitus say such things? Indeed, had 
this been Heraclitus’ philosophy, then I could see no reason to 
take any interest in it; at any rate, it would be much further 
removed from common sense (as I see it) than the inspired 
philosophy which tradition ascribes to Heraclitus and which, in 
the name of common sense, is rejected by Kirk and Raven. 

But the decisive point is, of course, that this inspired philo- 
sophy is ¢rve, for all we know.5 With his uncanny intuition 
Heraclitus saw that things are processes, that our bodies are 
flames, that ‘a rock or a bronze cauldron... was invariably 
undergoing invisible changes’. Kirk and Raven say (p. 197, note 13 
the argument reads like an answer to Melissus): ‘Every time the 
finger rubs, it rubs off an invisible portion of iron; yet when it 
does not rub, what reason is there to think that the iron is still 
changing?’ The reason is that the wind rubs, and that there is 
always wind; or that iron turns invisibly into rust—by oxidation, 
and this means by slow burning; or that old iron looks different 
from new iron, just as an old man looks different from a child (cf. 
DK, B 88). This was Heraclitus’ teaching, as the extant fragments 
show. 

I suggest that Kirk and Raven’s methodological principle ‘that 
gross departures from common sense must only be accepted when 
the evidence for them is extremely strong’ might well be replaced 
by the clearer and more important principle that gross departures 
from the historical tradition must only be accepted when the evidence for 
them is extremely strong. This, in fact, is a universal principle of 
historiography. Without it history would be impossible. Yet it is 


5 This should establish that it makes sense; at any rate, I hope it is clear from 
the text that I appeal to truth here in order (a) to make clear that my inter 
pretation at least makes sense, and (b) to refute the arguments of Kirk and 
Raven (discussed later in this paragraph) that the theory is absurd. An answer 
to G. S. Kirk which was too long to be appended here (although it refers 
to the present passage and to the present paragraph) will be found in Con- 
Jecture and Refutations, pp. 153 ff. 
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constantly violated by Kirk and Raven: when, for example, they 
try to make Plato’s and Aristotle’s evidence suspect, with argu- 
ments which are partly circular and partly (like the one from 
common sense) in contradiction to their own story. And when 
they say that ‘little serious attempt seems to have been made by 
Plato and Aristotle to penetrate his [i.e. Heraclitus’] real meaning” 
then I can only say that the philosophy outlined by Plato and 
Aristotle seems to me a philosophy that has real meaning and real 
depth. It is a philosophy worthy of a great philosopher. Who, if 
not Heraclitus, was the great thinker who first realized that men 
are flames and that things are processes ? Are we really to believe 
that this great philosophy was a ‘post-Heraclitean exaggeration’ 
(p. 197), and that it may have been suggested to Plato, ‘in parti- 
cular, pethaps, by Cratylus’? Who, I ask, was this unknown 
philosopher—perhaps the greatest and the boldest thinker 
among the Presocratics ? Who was he, if not Heraclitus ? 


xI 


The early history of Greek philosophy, especially the history from 
Thales to Plato, is a splendid story. It is almost too good to be 
true. In every generation we find at least one new philosophy, one 
new cosmology of staggering originality and depth. How was this 
possible? Of course one cannot explain originality and genius. 
But one can try to throw some light on them. What was the secret 
of the ancients? I suggest that it was a sradition—the tradition of 
critical discussion, 

I will try to put the problem more sharply. In all or almost all 
civilizations we find something like religious and cosmological 
teaching, and in many societies we find schools. Now schools, 
especially primitive schools, all have, it appears, a characteristic 
structure and function. Far from being places of critical discussion 
they make it their task to impart a definite doctrine, and to pre- 
Serve it, pure and unchanged. It is the task of a school to hand on 
the tradition, the doctrine of its founder, its first master, to the 
Next generation, and to this end the most important thing is to 
keep the doctrine inviolate. A school of this kind never admits a 
new idea. New ideas are heresies, and lead to schisms; should a 
member of the school try to change the doctrine, then he is 
expelled as a heretic, But the heretic claims, as a rule, that his is 
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the true doctrine of the founder. Thus not even the inventor 
admits that he has introduced an invention; he believes, rather, 
that he is returning to the true orthodoxy which has somehow 
been perverted. 

In this way all changes of doctrine—if any—are surreptitious 
changes. They are all presented as restatements of the true sayings 
of the master, of his own words, his own meaning, his own 
intentions. 

It is clear that in a school of this kind we cannot expect to find 
a history of ideas, or even the material for such a history. For new 
ideas are not admitted to be new. Everything is ascribed to the 
master. All we might reconstruct is a history of schisms, and per- 
haps a history of the defence of certain doctrines against the 
heretics. 

There cannot, of course, be any rational discussion in a school 
of this kind. There may be arguments against dissenters and here- 
tics, or against some competing schools. But in the main it is with 
assertion and dogma and condemnation rather than argument that 
the doctrine is defended. 

The great example of a school of this kind among the Greek 
philosophical schools is the Italian School founded by Pythagoras, 
Compared with the Ionian school, or with that of Elea, it had the 
character of a religious order, with a characteristic way of life and 
a sectet doctrine. The story that a member, Hippasus of Meta- 
pontum, was drowned at sea because he revealed the secret of the 
irrationality of certain square roots, is characteristic of the 
atmosphere surrounding the Pythagorean school, whether or not 
there is any truth in this story. 

But among Greek philosophic schools the early Pythagoreans 
were an exception. Leaving them aside, we could say that the 
character of Greek philosophy, and of the philosophical schools, is 
strikingly different from the dogmatic type of school here de- 
scribed. I have shown this by an example: she s/ory of the problem of 
change which I have told is the story of a critical debate, of a rational dis- 
cussion. New ideas are propounded as such, and arise as the result 
of open criticism. There are few, if any, surreptitious changes. 
Instead of anonymity we find a history of ideas and of their 
originators. 

Here is a unique phenomenon, and it is closely connected with 
the astonishing freedom and creativeness of Greek philosophy- 
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How can we explain this phenomenon? What we have to explain is 
she rise of a tradition. Itis a tradition that allows or encourages critical 
discussions between various schools and, more surprisingly still, 
within one and the same school. For nowhere outside the Pytha- 
orean school do we find a school devoted to the preservation of a 
doctrine. Instead we find changes, new ideas, modifications, and 
outright criticism of the master. 

(in Parmenides we even find, at an early date, a most remarkable 
phenomenon—that of a philosopher who propounds zwo doc- 
trines, one which he says is true, and one which he himself 
describes as false. Yet he makes the false doctrine not simply an 
object of condemnation or of criticism; rather he presents it as the 
best possible account of the delusive opinion of mortal men, and 
of the world of mere appearance—the best account which a 
mortal man can give.) 

How and where was this critical tradition founded? This is a 
problem deserving serious thought. This much is certain: 
Xenophanes who brought the Ionian tradition to Elea was fully 
conscious of the fact that his own teaching was purely conjectural, 
and that others might come who would know better. I shall come 
back to this point again in my next and last section. 

If we look for the first signs of this new critical attitude, this 
new freedom of thought, we are led back to Anaximander’s 
criticism of Thales. Here is a most striking fact: Anaximander 
criticizes his master and kinsman, one of the Seven Sages, the 
founder of the Ionian school. He was, according to tradition, only 
about fourteen years younger than Thales, and he must have 
developed his criticism and his new ideas while his master was 
alive. (They seem to have died within a few years of each other.) 
But there is no trace in the sources of a story of dissent, of any 
rrel, or of any schism. 
his suggests, I think, that it was Thales who founded the new 
tradition of freedom—based upon a new relation between master 
and pupil—and who thus created a new type of school, utterly 
different from the Pythagorean school. He seems to have been 
able to tolerate criticism. And what is more, he seems to have 
Created the tradition that one ought to tolerate criticism. 

Yet I like to think that he did even more than this. I can hardly 
agine a relationship between master and pupil in which the 
master merely tolerates criticism without actively encouraging it. 
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It does not seem to me possible that a pupil who is being trained 
in the dogmatic attitude would ever dare to criticize the dogma 
(least of all that of a famous sage) and to voice his criticism. And it 
seems to me an easier and simpler explanation to assume that 
the master encouraged a critical attitude—possibly not from 
the outset, but only after he was struck by the pertinence 
of some questions asked, without any critical intention, by the 
pupil. 

However this may be, the conjecture that Thales actively en- 
couraged criticism in his pupils would explain the fact that the 
critical attitude towards the master’s doctrine became part of the 
Tonian school tradition. I like to think that Thales was the first 
teacher who said to his pupils: “This is how I see things—how I 
believe that things are. Try to improve upon my teaching.’ (Those 
who believe that it is ‘unhistorical’ to attribute this undogmatic 
attitude to Thales may again be reminded of the fact that only two 
generations later we find a similar attitude consciously and clearly 
formulated in the fragments of Xenophanes.) At any rate, there 
is the historical fact that the Ionian school was the first in which 
pupils criticized their masters, in one generation after the other, 
There can be little doubt that the Greek tradition of philosophical 
criticism had its main source in Ionia. 

It was a momentous innovation. It meant a break with the 
dogmatic tradition which permits only one school doctrine, and 
the introduction in its place of a tradition that admits a plurality 
of doctrines which all try to approach the truth by means of 
critical discussion. 

It thus leads, almost by necessity, to the realization that ouf 
attempts to see and to find the truth are not final, but open to 
improvement; that our knowledge, our doctrine, is conjectural; 
that it consists of guesses, of hypotheses, rather than of final and 
certain truths; and that criticism and critical discussion are our 
only means of getting nearer to the truth. It thus leads to the tradi- 
tion of bold conjectures and of free criticism, the tradition which 
created the rational or scientific attitude, and with it our Western 
civilization, the only civilization which is based upon science 
(though of course not upon science alone). 

In this rationalist tradition bold changes of doctrine are not 
forbidden. On the contrary, innovation is encouraged, and is 
regarded as success, as improvement, if it is based on the result of 
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a critical discussion of its predecessors. The very boldness of an 
innovation is admired; for it can be controlled by the severity of 
its critical examination. This is why changes of doctrine, far from 
being made surreptitiously, are traditionally handed down 
together with the older doctrines and the names of the innovators. 
And the material for a history of ideas becomes part of the school 
tradition. 

To my knowledge the critical or rationalist tradition was 
invented only once. It was lost after two or three centuries, per- 
haps owing to the rise of the Aristotelian doctrine of epistimé, of 
certain and demonstrable knowledge (a development of the Eleatic 
and Heraclitean distinction between certain truth and mere guess- 
work). It was rediscovered and consciously revived in the 
Renaissance, especially by Galileo Galilei. 


XII 


I now come to my last and most central contention. It is this. The 
rationalist tradition, the tradition of critical discussion, represents 
the only practicable way of expanding our knowledge—con- 
jectural or hypothetical knowledge, of course. There is no other 
More especially, there is no way that starts from observation 
or experiment. In the development of science observations and 
experiments play only the role of critical arguments. And they 
play this role alongside other, non-observational arguments. It is 
an important role; but the significance of observations and experi- 
ments depends entirely upon the question whether or not they may 
be used to criticize theories. 

According to the theory of knowledge here outlined there are in 
the main only two ways in which theories may be superior to 
others: they may explain more; and they may be better tested— 
that is, they may be more fully and more critically discussed, in the 
light of all we know, of all the objections we can think of, and 
especially also in the light of observational or experimental tests 
which were designed with the aim of criticizing the theory. 

‘There is only one element of rationality in our attempts to know 
the world: it is the critical examination of our theories. These 
theories themselves are guesswork. We do not know, we only 
Suess. If you ask me, ‘How do you know?’ my reply would be, ‘I 
don’t; I only propose a guess. If you are interested in my problem, 
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I shall be most happy if you criticize my guess, and if you offer 
counter-proposals, I in turn will try to criticize them.’ 

This, I believe, is the true theory of knowledge (which I wish to 
submit for your criticism): the true description of a practice 
which arose in Ionia and which is incorporated in modern science 
(though there are many scientists who still believe in the Baconian 
myth of induction): the theory that knowledge proceeds by way of 
conjectures and refutations. 

Two of the greatest men who clearly saw that there was no such 
thing as an inductive procedure, and who clearly understood what 
I regard as the true theory of knowledge, were Galileo and Ein- 
stein, Yet the ancients also knew it. Incredible as it sounds, we 
find a clear recognition and formulation of this theory of rational 
knowledge almost immediately after the practice of critical dis- 
cussion had begun. Our oldest extant fragments in this field are 
those of Xenophanes. I will present here five of them in an order 
that suggests that it was the boldness of his attack and the gravity 
of his problems which made him conscious of the fact that all our 
knowledge was guesswork, yet that we may nevertheless, by 
searching for that knowledge ‘which is the better’, find it in the 
course of time. Here are the five fragments (DK, B 16 and 15, 18, 
35, and 34) from Xenophanes’ writings. 


The Ethiops say that their gods are flat-nosed and black 
While the Thracians say that theirs have blue eyes and red hair, 


Yet if cattle or horses or lions had hands and could draw 

And could sculpture like men, then the horses would draw their 
gods 

Like horses, and cattle like cattle, and each would then shape 

Bodies of gods in the likeness, each kind, of its own. 


The gods did not reveal, from the beginning, 

All things to us; but in the course of time, 
Through seeking, men find that which is the better . 
‘These things are, we conjecture, like the truth, 


But as for certain truth, no man has known it, 
Nor will he know it; neither of the gods, 

Nor yet of all the things of which I speak. 
And even if by chance he were to utter 

The final truth, he would himself not know it: 
For all is but a woven web of guesses. 
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To show that Xenophanes was not alone I may also repeat here 
two of Heraclitus’ sayings (DK, B 78 and 80) which I have 
d before in a different context. Both express the con- 
jectural character of human knowledge, and the second refers to 


its daring, to the need to anticipate boldly what we do not know. 


quote: 


It is not in the nature or character of man to possess true knowledge, 
though it is in the divine nature... He who does not expect the 
‘unexpected Will not detect it: for him it will remain undetectable, and 
unap 

My last quotation is a very famous one from Democritus (DK, 
B 117): 

But in fact, nothing do we know from having seen it; for the truth 
is hidden in the deep. 


proachable. 


This is how the critical attitude of the Presoctatics fore- 
shadowed, and prepared for, the ethical rationalism of Socrates: 
his belief that the search for truth through critical discussion was a 
ife—the best he knew. 


way of 
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POPPER ON SCIENCE AND THE 
PRESOCRATICS 


G. S. Kirk 


IN his presidential address to the Aristotelian Society entitled 
‘Back to the Presocratics’ (Proceedings of the Aristotelian Society 
(1958-9), pp. 1-24) * Professor K. R. Popper gave a partial survey 
of Presocratic thought, in order to show that it supports his idea 
that scientific discovery begins not from observation or experi- 
ment but from theories or intuitions. For Popper ‘the beautiful 
story of the Presocratics’ (p. 131) produced fascinating cosmo- 
logical explanations, some at least of which were ‘staggering 
anticipations of modern results’ (p. 132); and those explanations, 
which were intuitions or theories and not the result of observa- 
tion, help to indicate that this is how science actually proceeds, 
For “all science is cosmology’ (p. 130)—with this quasi-paradox, 
at least, I do not propose to disagree; it amounts to the sensible 
and very Heraclitean opinion—though this is not an aspect of 
Heraclitus’ thought upon which Popper touches—that the main 
philosophical problem is that of ‘understanding the world in 
which we live, including ourselves, who are part of that world, 
and our knowledge of it’ (p. 130). Nor is much comment neces- 
sary on the denial that ‘it is better to study the problem of the 
theory of knowledge in connection with our knowledge of an 
orange rather than in connection with our knowledge of the 
cosmos’ (p. 132)—another reason why Popper approves of the 
Presocratics. What he is maintaining here (for a more lucid 
statement of which see the 1958 preface to his The Logic of Scientific 
Discovery) is that what we ultimately want to know about is pre- 


* Reprinted with a few changes in K. R. Popper, Conjectures and Refutations, 
and in this volume, Ch. VI, References are given to pages in this volume. 
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cisely ‘the world in which we live, including ourselves’, and that 
it is therefore a mistake to create special branches of philosophy 
which might envisage the theory of knowledge, for example, in 
jsolation, as pursued only in relation to otherwise subsidiary test- 
juestions like ‘What is an orange P The truth is, though, that no 
sensible person thinks it absolutely ‘better’ to examine knowledge 
of an orange than to examine knowledge of the world as a whole; 
but he may think it ore helpful to concentrate at first on deli- 
perately limited acts of perception, as a useful stage on the way to 
ass g knowledge in its wider aspect, as exercised on our total 
environment. Again, when Popper asserts of specialization that 
‘for the philosopher it is the mortal sin’ (p. 131) his words should 
be read against the background of The Logic of Scientific Discovery 
and related to logical positivism and its successors; he means no 
more than that specialization for its own sake is harmful, since 
it produces branches of philosophy that claim to be divorced 
from what Popper terms ‘cosmology’. But to imply that any philo- 
sophical specialization is wrong—that philosophical means cannot 
be temporarily isolated from ultimate philosophical ends—is 
clearly mistaken. 

The aspects of Popper’s paper to be treated here are first (in 
Section I) his main submission about the nature of scientific dis- 
covery, and secondly (in Section II) the narrower question of how 
far the Presocratics can truly be said to illustrate that submission. 
I should say at once that in the course of his paper Popper made 
fairly severe criticisms of an interpretation of Heraclitus, for which 
I am responsible, in Kirk and Raven, The Presocratic Philosophers 
(Cambridge, 1957). In Section II I take the opportunity of dis- 
cussing these criticisms at some length; and it was from reflection 
on them that my wider interest in the paper as a whole, and in The 
Logic of Scientific Discovery, originated. 


I. POPPER’S THEORY OF SCIENTIFIC INTUITION 


The position is roughly as Popper states it, that “Traditional 
€mpiricist epistemology, and the traditional historiography of 
Science, are still deeply influenced by the Baconian myth according 
to which science starts from observation and then slowly and 
Cautiously proceeds to theories’ (p. 132). He further argues that 
the function of the Baconian myth is to explain why scientific 
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statements ate frue, by pointing out that observation is the “true 
source” of our scientific knowledge’. This second statement 
reveals something of Popper’s own attitude to scientific metho- 
dology, which was formed, as he writes in the 1958 preface to The 
Logic of Scientific Discovery, in reaction against the attempts of the 
Vienna circle to base all philosophical and scientific truth upon 
verification by experience. Philosophy of the traditional type had 
assumed that philosophical truths were metaphysical in content 
and could be apprehended by intuition. The positivists of the 
Vienna circle denied this. In disagreeing with them Popper was 
asserting his belief in something not far distant from the classical 
conception of the role of philosophy. Yet science, with its empha- 
sis on observation and controlled experiment, seemed from one 
point of view to be on the side of the new philosophy, which 
maintained that to go beyond the limits of the verifiable was profit- 
less and meaningless. In this sense science was the enemy of the 
traditional conception of philosophy as primarily concerned with 
unprovable hypotheses, intuitions and theories. But what if 
scientific method should prove to be almost the reverse of what 
had generally been assumed, proceeding not inductively from 
observation and experiment to theories, but from theories to the 
validation, or possible falsification, provided by experimental 
tests? Then logical positivism would lose a powerful support for 
its claim to epistemological impregnability. This is what Poppet 
set out to show in his Logik der Forschung (1934), recently re- 
issued in an expanded form as The Logie of Scientific Discovery 
(referred to in what follows as LSD); and this is still the back- 
ground of his recent paper ‘Back to the Presocratics’. Thus it is 
not surprising if Popper’s own explanation of scientific discovery 
tends to go to the opposite extreme to what he calls ‘the Baconian 
myth’. It seems possible that his view of science was not the result 
of an initial objective observation of how scientists proceed, but 
was itself, in an early application of Popper’s developed theory, an 
‘intuition’ closely related to current philosophical difficulties and 
subsequently compated with actual scientific procedure. 

Popper was naturally concerned with the logical difficulties 
inherent in the theory that science attains true knowledge by 
proceeding from particular observations to a universal conclusion 
or law. An induction based on a set of particular instances could 
not, by Hume’s argument, be scientifically true. Popper tried to 
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de this dilemma by maintaining that science does not, as a 
of fact, proceed in this inductive manner, and that scientific 
‘truth’ cannot in any case be accepted as a datum: ‘The old 
scientific ideal of epistémé—of absolutely certain, demonstrable 
knowledge—has proved to be an idol. The demand for scientific 
objectivity makes it inevitable that every scientific statement must 
remain sentative for ever. It may indeed be corroborated, but every 
corroboration is relative to other statements which, again, are 
tentative’ (LSD, p. 280). What scientists produce are theories 
which may work for the time being and allow further progress, 
put which may subsequently have to be discarded because of the 
discovery of one new apparent fact with which they do not 
accord. Thus in eluding Hume’s dilemma Popper abandons the 
concept of absolute scientific truth, At the same time, though, in 
making ‘falsifiability’, or the lack of it, the criterion of whether 
or not a theory is to be regarded as ‘scientific’, he implicitly accepts 
that epistemology is somehow ultimately based, as the positivists 
required, on the immediate impact of particular experiences. 
Popper therefore seems to compromise between traditional 
philosophy and the tenets of linguistic analysts, by arguing that 
we should retain something like the methodology of the former 
with something not too different from the epistemology of the 
latter. The possible internal inconsistencies of this in many ways 
attractive position may be left to others to assess. 

What I wish to examine in particular is Popper’s account of 
the method of scientific discovery. I question what he describes 
as his ‘most central contention’ (‘Back to the Presocratics’, p. 151): 
that ‘there is no way [s¢. of expanding knowledge] that starts from 
observation or experiment. In the development of science, 
observations and experiments play only the role of critical 
arguments. It is an important role; but the significance of observa- 
tions and experiments depends entirely upon the question whether 
Or not they may be used to criticize theories’. Some of this is of 
Course true, and constitutes an important correction of the 
exaggerated idea that science always proceeds methodically from 
Experiment to theory. But in pronouncements of this kind, which 
Are of course distillations of a more diffuse argument, Popper 
disguises the fact that science ultimately does start from observa- 
tlon—and thus, though he himself denies this, that it és in part 
inductive, even if not so rigidly inductive as is often suggested. 


eva 
matter 
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Naturally, most attempts to extend scientific knowledge start 
immediately from an idea or intuition, which is then tested 
‘scientifically’ and accordingly approved, modified, or rejected, 
But the idea or intuition which acted as the starting-point of any 
such particular process is itself the culmination of a previous pro- 
cess or series of processes which must have been ‘inductive’ in 
some valid sense because it must ultimately have been based on an 
indefinite number of particular observations. Theories can only be 
founded, whether directly or indirectly, on the basis of a complex 
of observations or experiences. If those experiences are inade- 
quate in scope or in some other respect, or if they are improperly 
related to each other, they cannot lead to a satisfactory theory— 
they will lead to a theory (or better ‘intuition’, since at this stage 
the formative mental process is often, admittedly, not deliberate 
but sub-conscious) which will not survive the tests applied in the 
second stage, the one which Popper and ordinary usage count as 
‘the scientific process’ proper. What Popper has done, then, in his 
description of the process of scientific discovery, is to ignore the 
essential preliminary stage of making observations, of building 
up a complex structure of experience out of which, by some kind 
of inductive process, come intuitions or universal theories. Scien- 
tific discovery does not differ in this respect from any other kind 
of theorizing, whether ‘true’ or ‘untrue’ in effect. Popper con- 
centrates solely on the second stage, when such an intuition is 
brought into the open, tested in the laboratory, and, if not 
contradicted, promoted to the status of a ‘corroborated’ scientifie 
theory representing a growth of knowledge. 

How does Popper attempt to answer this extremely obvious 
objection to his theory of scientific discovery? He does so— 
though without discussing the matter at all fully—in two ways 
which are closely related to each other. 

(i) He claims that ow men arrive at theories cannot be detet- 
mined, because the process is not entirely a rational one: ‘How= 
ever, my view of the matter, for what it is worth, is that there is 
no such thing as a logical method of having new ideas, or @ 
logical reconstruction of this process. My view may be expressed 
by saying that every discovery contains “an irrational element” 
or “a creative intuition”, in Bergson’s sense’ (LSD, p. 32). At the 
same time he admits some connection between theories and sense- 
perception: ‘I do not wish to deny that there is a grain of truth © 
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jn the view that mathematics and logic are based on thinking, and 
the factual sciences on sense-perceptions. But what is true in this 
view has little bearing on the epistemological problem’ (LSD, 
p. 93)" But presumably Popper does not think that the whole 

roi from sense-perception to theory is an irrational one; even 
allowing for the sake of argument that there may be some 
illogical jump in the process, a large part of the process is still 
rational and can be studied logically. This part includes some 
kind of preliminary classification and sorting, leading to the collec- 
tion in the mind of similar particulars, and since it is logical it 
cannot be summarily dismissed from the field of epistemology. 
He asserts that the whole question of the origins of a scien- 
tific theory is from this point of view unimportant: “The question 
of how it happens that a new idea occurs to a man—whether it is a 
musical theme, a dramatic conflict, or a scientific theory—may be 
of great interest to empirical psychology; but it is irrelevant to the 
logical analysis of scientific knowledge’ (LSD, p. 31). Popper adds 
these words: ‘This latter is concerned not with questions of fact 
(Kant’s quid facti?), but only with questions of justification or 
ity (Kant’s quid juris?) But in what I have called the first 
e of scientific discovery the point at issue is not questions of 
fact simpliciter, but the interrelation and arrangement of facts; and this 
cannot be totally dissociated from ‘questions of justification or 
validity’. All Popper’s arguments at this crucial point are based on 
this confusion, as it seems to me to be, or on the related distinction, 
to which he attaches great emphasis, between ‘the psychology of 
knowledge which deals with empirical fact, and the /ogic of know- 
ledge which is concerned only with logical relations’ (LSD, p. 30). 
Popper uses this distinction as a weapon against empiricist 
amine the first stage of scientific discovery; but 
all his attacks on what he terms ‘psychologism’ are weakened by 
4 artificiality of his classification into ‘facts’ and ‘relation- 
Ships’, 


attempts to e 


Is it possible to detect an element of circularity in Popper’s 
Argument as a whole? This is what he seems to be saying: ‘We 
Can overcome the problem of induction (so far as scientific dis- 
Covery is concerned, and a fortiori in other types of theorizing) by 
a new conception of science—that it starts from theories, not 
ta observations, and then proceeds to test these theories 

ductively, Against the criticism that the theories are themselves 
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formed inductively, from prior observations, I reply that the pro- 
cess by which theories are formed is no business of mine, is no 
part of the logic of knowledge, since the connection between 
facts and theories cannot be determined with certainty—partly 
because I personally feel it contains an irrational step, partly 
because in any case the theory of induction is unacceptable’. 

In his presidential address Popper again decides, at a critical 
stage, that the question of origins is irrelevant: 


I do not see at all why the question of origin should be important, 
What is important about a theory is its explanatory power, and whether 
it stands up to criticism and to tests. The question of its origin, of 
how it is arrived at—whether by an ‘inductive procedure’ as some say, 
or by an act of intuition—may be extremely interesting from a point 
of view of the biography of its originator, but it has little to do with 
its scientific character (‘Back to the Presocratics’, p. 136). 


Up to a point this is admirable, typical as it is of the practical urge 
of Popper’s epistemology, of his desire to by-pass mere tech- 
nicalities and concentrate on approaches capable of leading to a 
positive gain in knowledge. Yet even apart from the logical 
difficulties outlined above, I am not convinced that the matter of 
origins is so unimportant as Popper makes out. For one thing, 
‘the biography of its originator’ is obviously relevant to the 
historical evaluation of a theory, and the philosophy of science 
makes frequent and essential use of historical examples. And then 
is it really the case that ‘all scientific statements are hypotheses, or 
guesses, or conjectures’ (op. cit., p. 132)? If we accept the premise 
that science starts from intuitions, and suppress the rest, it may 
seem legitimate to accept that general conclusion. Yet such a 
conclusion promotes the misleading assumption that all scientific 


statements, if ‘corroborated’ by tests, possess the same degree of 


‘truth’. Yet if one remembers, as I maintain one should, that all 


scientific theories are ultimately based on experience, then the f 
relation of a theory to its origins in experience, including its 7 


remoteness from those origins, is relevant to the kind of test that 
should be applied to it, to the effectiveness of that test in terms of 
validation or invalidation, and to the kind of ‘truth’ which may 
ultimately emerge. To claim that a// discoveries, including pre- 
sumably the discovery of axioms, are ‘hypotheses, or guesses, OF 
conjectures’ is to undervalue the ultimate basis of epistemology, 
namely agreed experience, and thus to frustrate Popper’s own ideal 
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of increasing knowledge of the world in which we live and o 
ourselves. 

‘This section may be summed up by the claim that Popper’s new 
description of the nature of scientific discovery does not really 
circumvent, as it professes to do, the problem of induction, since 
it leaves out of account a vital preliminary stage to scientific 
or any other kind of theorizing. Thus it does not remove science 
and philosophy out of range of the critique of the linguistic 
analysts. As an empirical description of scientific methodology 
Poppet’s account, in spite of its merits, is incomplete; and al- 
though it simplifies epistemology in one respect, by explaining 
scientific error, it complicates it in another, by ignoring the 
empirical background of scientific and philosophical speculation 
and blurring the distinction between theorizing of different 
kinds. 

In the section which follows a different aspect of Popper’s 
presidential address is considered: his historical assessment of 
the Presocratic philosophers, and the value of his conviction 
that they illustrate his theory of the nature of scientific discovery, 


II. POPPER ON THE PRESOCRATICS 


Some years ago I tried to show (The Cambridge Journal, VI [1952- 
3], 515 ff.) that another philosopher, R. G. Collingwood, in the 
course of supporting an idea of his own about the philosophy of 
history, had given a misleading account of the early Greek philo- 
sophers. Popper’s article now presents a comparable situation, so 
it seems to me, and it may be salutary to marshal some of the 
evidence once more in the face of an assessment of certain Pre- 
Socratics which is interesting but in some respects inaccurate. This 
4s not to say that either account—Collingwood’s (especially in 
The Idea of Nature) or Popper’s—is without value. It is self- 
Evident that Popper, even apart from his central thesis, has many 
acute and revealing things to say. It is always useful, in any case, to 
See how a practising philosopher reacts to his earliest western 
Prede s. Yet the Presocratics, because of the boldness, 
Simplicity, and variety of their ideas, and also because of the great 
difficulty of delimiting these with any sort of precision, have fallen 
Victim to some particularly wild interpretations by philosophers 
(one thinks, for example, of Hegel, Nietzsche, and Heidegger), 
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which if allowed to stand uncriticized could only obstruct the 
formation of a reasonable historical valuation, 

If I seem to be claiming to defend the Presocratics from philo- 
sophers, it should be made clear that Popper also considers that 


they need defence—not from philosophers but from ‘the experts’, 4 


among whom he is kind enough to include myself. He has some 
hard words for ‘the experts’, by whom the ‘simple straight- 
forward rationality’ of the Presocratics has been overlaid (p. 130), 
He asserts that he himself is not an expert: ‘I am completely 
out of my depth when an expert begins to argue what words or 
phrases Heraclitus might have used, and what words or phrases 
he could not possibly have used’ (p. 131). Popper speaks pro- 
fessedly as ‘an amateur, as a lover of the beautiful story of the 
Presocratics . . . based on the oldest texts we possess’ (p. 131); and 
he states that ‘The exciting story of the development of the 
problem of change appears to me in danger of being completely 
buried under the mounting heap of the minutiae of textual 
criticism’ (p. 139). Now by all means, if the specialists in any 
field are getting it all wrong, let them be told so; but the parti- 
cular trend of Popper’s remarks displays an apparently total dis- 
regard for the nature of the evidence on the Presocratics and for 
the inevitable problems of its assessment. As though ‘what words 
or phrases Heraclitus might have used’, for example, is irrelevant 
to the assessment of what he thought! It is these ‘words or 
phrases’, and the other verbatim fragments of the Presoctatics 
themselves, and not the reports of Plato, Aristotle, and the doxo- 
gtaphers, as Popper appears to think, that are ‘the oldest texts we 
possess’. They are extremely valuable as evidence, in many cases 


of greater value than later and demonstrably one-sided accounts. It 4 


should in fact be obvious even to an ‘amateur’ that the reconstruc- 
tion of Presocratic thought must be based both upon the later 
tradition and upon the surviving fragments. In many instances it 
is difficult, though it is not impossible, to distinguish verbatim 
quotations from paraphrases, or to separate original fragments 
from the context of the ancient authors who quoted them. Most 
people would agree that considerable progress has been made in 
this direction even since Popper formed his views on the Pre- 
soctatics. To describe this necessary and constructive activity, aS 
he does, as though it were mere obstructive pedantry, to talk 
scornfully of ‘the minutiae of textual criticism’ in this context, is 
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little short of absurd. Indeed the whole amusing pose of the 
nateur versus the experts may be thought to impede rather than 
to promote that constructive interchange of ideas on which 
Poppet himself lays so much Stress (e.g. pp. 130 ff.) as the chief 
means of philosophical and scientific progress. “The experts’ have 
had a brush with this ‘amateur’ before, over The Open Society and 
jts Enemies; they are not yet so blinded by minutiae that they will 
not read what he writes on their subject with the closest atten- 
tion, even without the stimulus of such paradoxes. With this 
comment we may turn to consider Popper’s account of some of the 
individual Presocratic theories. 


an 


Thales 
Of the early Presocratics Popper remarks (on p. 132): “Here we 
find fascinating ideas, some of which are strange and even 
staggering anticipations of modern results while many others are, 
from our modern point of view, wide of the mark; but most of 
them, and the best of them, have nothing to do with observation’. 
He then considers Milesian theories of the shape of the earth and 
the manner of its support. Thales thought that the earth floated on 
water like a log (so Aristotle) or a ship (so Seneca, representing 
Theophrastus); earthquakes were caused by the rocking of the 
water underneath. Popper admits that Thales’ ship-analogy must 
have been based on observation, but maintains that for the con- 
jecture that the earth is supported by water ‘he could have no 
basis in his observations’ (p. 132). Later we read that his theory 
‘though in no sense based upon observation, is at least inspired by 
an empirical or observational analogy’. The distinction between 
‘being based on’ and ‘being inspired by’ is a rather fine one, but 
what is meant is that there is no direct evidence in nature that the 
earth floats on water (though I would observe that the welling-up 
Of springs from beneath the earth’s surface, for example, might be 
taken as indirect evidence). Let us concede this for the sake of 
Argument, Are we therefore to infer with Popper that Thales’ 
theory must have been based on a non-empirical intuition? Such 
â supposition, unlikely as it is in itself, shows that Popper leaves 
Sut of account all recent discussions of Thales. It is not a question 
ay minutiae of textual criticism’ here, but of general know- 
Be of Near-Eastern mythology and its influence on Greek 
‘ogony. The creation-myths of the Mesopotamian and 
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Egyptian river cultures had envisaged the world as built ona raft 
on the primeval water or as thrusting up from beneath its surface, 
The latter is the common Egyptian version; it is not hard to see 
how natural an idea this was for a people whose whole life 
revolved around the emergence each year of their revitalized fields 
above the receding waters of the Nile. Though mythical in form, 
then, this idea was firmly based, for the Egyptians, upon observa- 1 
tion and experience. That there were waters under the earth is an 
elaboration which also appeared widely—in Mesopotamia of 7 
course, in Egypt itself (the sun-boat sails under the earth each 
night), and in the Old Testament (e.g. Tehom is ‘the deep that 
lieth under’, Genesis xlix. 25). The surrounding river Okeanos in 
Homer, and its untypical description in book 14 of the Iliad as 
‘origin of all’, are, almost certainly, indirect products of this same 
complex of ideas. The cosmology of Thales, in its main aspect, is | 
another product, but one in which the mythological form has 
been abandoned. In that, and no doubt in his making explicit 
what was only implicit before—notably that this is the way the © 
world is supported—lies much of his historical importance, 
Evidence for Thales is so tenuous, though, that we cannot say 
with zotal certainty that his theory was based on the earlier mytho- 
logical accounts—to which, however, he had access through 
Egypt (a land in which he showed great interest and which he 
may have visited), possibly through Sardis, and obliquely through 
the Iliad, Yet it is highly probable that his theory was so based—or 
at the lowest evaluation perfectly possible, Would it not have been 
better for Popper to inform his audience and readers of this pos- 
sibility? They would then have been able to see more clearly that 
Thales’ ‘intuition’ may well have been ultimately based, after all, 
ona very specific experience: not that of Thales himself, but of the © 
influential river-peoples with whom the widely diffused account 
long ago originated. 

Thus Thales’ theory of the way the earth is supported is prob 
ably based on experience, though perhaps not in the first instance 
on his own experience. That this experience was crystallized and i 
passed down in mythical form, to be rationalized once again by 
Thales, does not diminish its empirical nature, although it does” 
diminish the ‘scientific’ quality of Thales’ theorizing at this point. 
To this extent it makes Thales even less valuable as an example of 
the intuitive method in scientific discovery which Popper was 
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seeking to illustrate. Yet we may be certain that Thales did not 
- st say to himself, ‘I must rationalize a myth or two.’ The prag- 
matic nature of many of his activities, like his feats of mensura- 
tion, diversion of a river, and so on, suggests that he would have 
used his own observations, as well as previous theories, in the 
isolation and solution of any physical problem. Intuition, too, 
he would have used—this we may admit; but intuition both based 
upon and supported by observation and experience. 

Popper asserts of Thales’ theory that it ‘strangely anticipates 
the modern theory of continental drift’. We must reject this 
implication that the manner in which his theory was formed con- 
sequently has special relevance to a study of scientific method. The 
coincidence between the ancient and the modern theory is neither 
sizeable nor significant. It is not even particularly ‘strange’, given 
the phenomenon of Presocratic thought. The Presocratics 
poured out cosmological theories of such variety and imagination 
that the strange thing would be if some coincidences between 
those and modern cosmological accounts could not be found. 
Very few of these coincidences are really significant; though that 
between ancient and modern atomism is an exception up to a 
point, because, although the motives and essence of each are 
quite distinct, it was historical knowledge of the ancient theory 
that promoted the atomistic theories of the eighteenth century. 
But I doubt if it was Thales who gave Wegener the idea of 
continental drift, 


Anaximander 
It is not surprising that Popper lays great stress on Anaximander’s 
idea that the earth remains motionless, to quote Hippolytus, 
*because of equal distance from all things’. This, Popper main- 
tains, is a highly intuitive idea, one which does not even use 
observational analogies: ‘, . . the idea of the earth’s free suspen- 
Sion in space, and the explanation of its stability, have no analogy 
Whatever in the whole field of observable facts’ (p. 133). In part I 
agree. The only specific experience which might be directly in- 
Volved in this idea would be of ‘Burridan’s ass’ situations in real 
He; otherwise the explanation given is very abstract—that is, far 
poa om specific experiences, even if ultimately generalized 
* te Popper further observes, acutely, that in describing 
nape of the earth as like that of a column-drum Anaximander 
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was using an observational analogy; and that it was just this con- 
cession to experience that led to a weakness in the theory as a 
whole namely the inconsistency that a cylinder would not remain 
in equilibrium in a spherical world. I would add that Anaximander 
made the earth’s surface flat because it appeared to be so, at least 
to the superficial glance which was all that many Presocratics 
seem to have considered necessary; he made it circular because the 
horizon does seem to encircle us, as indeed mythological tradition, 
with its surrounding Okeanos, had implied; he gave it depth 
because it seemed very solid below, as the tradition also testified 
(Tartaros is far below in Homer and Hesiod); and he made it one- 
third as deep as it was wide to fit in with the ratio of the heavenly 
bodies, which was not opposed to observation and which em- 
bodied a traditional symmetry between sky, earth, and the under- 
parts of earth—cf. Homer, Iiad viii. 16, etc. Thus Anaximander’s 
arrangement of the cosmos was related to observation both 
directly and as expressed in mythical or traditional form. 

On p. 135 Popper proceeds to argue that Anaximander’s 
account of the heavenly bodies, according to which sun, moon 
and stars ate orifices in wheels of fire enclosed by mist, is designed 
to preserve the stability of his system: for if sun and moon, for 
example, were the solid masses that they appear to be, then, 
when they are both visible on the same side of the earth, the earth 
could not be in equilibrium. This is an attractive idea; but Popperi 
is not justified in writing of the wheels of the fixed stars that 
‘together they form a sphere round the earth, in accordance with 
the postulate that all things are positioned at similar distances 
from the earth’ (cf. p. 135).* For, as I shall explain below, we do not 
know that the apparent uniformity of distance of the stars did not 
precede the postulate and help to determine it, rather than wise 
versa. On details of Popper’s account of the wheels of the heayenly 
bodies the following comments may be made. (i) There are difi 
culties in the assumption that the wheels of the fixed stars rotate 
round the axis of the earth: see Kirk and Raven, The Presocratié 
Philosophers, p. 136 £. (ii) The fire in the wheels is not ‘smothered? 
(Popper, p. 138) in eclipses, etc., it is merely hidden by the opaque 
mist or air. (iii) On the same page the assertion that ‘fire . «> 
needed air and breathing-holes’, implying (I presume) that the fire 
* [Slightly modified by Professor Popper in the later version printed in this | 
volume. Ed.] 
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in the wheels feeds on the surrounding air, should be put forward 
merely as a suggestion. There is no specific evidence to support it, 
and the word used by the doxographers to describe the breathing- 
holes, èkmnvoai, is against it. 

Popper also contends (p. 134) that Anaximander’s theory of 
equilibrium contained a deliberate criticism of Thales’ idea of 
how the earth was supported; for the water that supports the 
earth itself needs support, and so on ad infinitum. It was Aristotle, 
in fact, who first certainly raised this objection: ‘as though the 
same argument did not apply to the water supporting the earth as 
to the earth itself !’ (De Caelo B 13, 294 a 28 ff.). This is just the sort 
of objection that Aristotle would make; we cannot be so sure 
about Anaximander. Thales would presumably have replied, “But 
the water which supports the earth goes down indefinitely, you 
would never come to its limit, and it does not need any other 
support’ (cf. Xenophanes, Fr. 28 as against Hesiod, Theog. 811). 
To this reply, at least, Anaximander with his ‘indefinite’ basic 
substance might not have been totally unsympathetic, It must 
further be remembered that Anaximander, having rejected water 
as primary substance for quite different reasons, and having sub- 
stituted something that had no counterpart in the developed 
world, could not use Thales’ kind of explanation for the support 
of the earth, based as this was on observational analogies and 
evidence derived from the developed world, and had to produce 
an explanation of his own that was inevitably a somewhat abstract 
one. It must remain a moot point, then, whether or not Anaxi- 
mander’s theory of equilibrium was a conscious correction of his 
prede: or.! 

It is obvious from the very nature of Anaximander’s originative 
Substance, which was specifically not identifiable with anything 
in our world, that he was trying to explain things in terms that 


* Thales and Anaximander were fellow-townsmen, admittedly, and probably 
Rot too different in age, Contact between them must be presumed. But 
Opper overstates the probable coherence of the Milesian ‘school’ and the 
Probable amount of discussion and mutual criticism within it. He is im- 
Pressed (p. 134) by the Suda’s description of ‘Thales as Anaximander’s 
cacher and kinsman’. But this represents a standard assumption by Alex- 

n biographers and later compilators: that philosopher X, if he came 
mus, (ie Same city as philosopher Y and was somewhat older than him, 
asus aTe been his teacher, and frequently his ‘kinsman’ also. ‘This is 

purely speculative piece of schematization. 
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went beyond those of immediate observation and experience, 
Even so Popper seems to me to give an extreme and improbable 
statement of the case, especially in regard to the position of the 
earth. A different and in my view more probable account can 
be given of the origins and motives of the theory of equilibrium; 
one which does not stress nearly so strongly the intuitive, a priori, | 
non-observational element in it. 

We do not know a great deal about Anaximander’s cosmogony, 
but we do know (from Ps.-Plutarch, Strom. 2, DK 12 A 10) that 
early in the world’s history a kind of sphere of flame surrounded 
a mass of air or mist, the central part of which concreted to form 
the earth. Then the flame broke away, presumably because of 
the expansion of the mist, and somehow became enclosed in the 
latter—presumably in part of that mist which had expanded—go 7 
as to form the wheels of the heavenly bodies. Thus both the 
wheel-like shape of these, and their concentric disposition round © 
the earth, would arise naturally from the initial physical concept 
of a sphere of flame forming round air or mist, the centre of which 
becomes the earth. But this concept is itself obviously based on” 
the arrangement of the world of our experience: the bright, fiery 
sky at the outside, earth in the middle, air and mist in between.” 
What Anaximander has done, apparently, is to imagine a kind of 
primeval explosion as the cause of the expansion of our world 
from an original nucleus or core. The elements of this nucleus 
are ‘the hot’ and ‘the cold’, as the doxographers put it, or flame 
and mist. The disruption and expansion of the surrounding sphere” 
of flame causes the formation of separate circles of fire inclined at 
different planes: here is probably the basis of the conception of 
the heavenly bodies. Some correction of Thales is as likely to hayet 
been intended here as over the manner of the earth’s support; for! 
now the sun, for example, could travel freely under the earth at 
night, while Thales’ conception had presupposed something not 
too far distant from the old mythopoeic equipment of golden 
boats or the like, in which the heavenly bodies could sail round 
Okeanos from west to east. Anaximenes, later, was evidently still 
exercised by this problem, which must have been a conspicuous” 
one and to which Anaximander had offered a brilliant solution by 
no means incompatible with what our experience suggests. Now 
in his expanded world Anaximander was left with the earth at the 
centre, surrounded by the wheels of the heavenly bodies at great À 
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distances. How is the world to remain, as it appears to remain, in 
-+s place? Clearly it could not be supported from beneath, since it 
as no contact with anything that could support it—certainly not 
the ‘indefinite’ itself. Some quite new explanation had to be given, 
and Anaximander hit upon the idea of lack of motive, in a 
spherical system, to move one way rather than another. A 
prilliant conjecture, as Popper says; but according to the account 
given above it was in part suggested by a cosmogonical concept 
which itself arose from imaginative observation of the ordinary 
world. This makes the non-observational, a priori quality of 
Anaximander’s theory of equilibrium considerably less con- 
icuous than in Popper’s account, according to which that theory 
came first, as an act of pure intuition, and then the description of 
the position of the earth and the nature of the celestial bodies was 
deduced from it. 

Nevertheless Anaximander’s idea was sufficiently remarkable. 
It is certainly the best Presocratic example of a potentially pro- 
ductive theory in which the intuitive element was relatively high, 
the observational element relatively low. I doubt, though, 
whether this is adequate for the defence of Popper’s thesis that 
ll scientific theories are based entirely on intuitions. It is also 
excessive to claim (as Popper does on p. 133) that the idea ‘made 
possible the theories of Aristarchus and Copernicus’, though we 
must remember Popper’s odd conviction that ‘there is the most 
perfect possible continuity of thought between [Presocratic] 
theories and the later developments in physics’ (p. 136). It is 
almost equally excessive to assert that ‘by stimulating criticism, 
it also led . . . to the Pythagorean theory of a central fire’, This 
latter theory was in all probability another assumption with a 
relatively strong a priori element unaffected by Anaximander (see 
Aristotle, De Caelo B 13. 293 a 18 ff.). The Pythagorean theory, 
Which achieved great notoriety, may have affected Aristarchus; 


there is little reason for supposing that Anaximander’s theory did 
$0 


It has been seen that much emphasis is laid by Popper on ‘the 
Exciting story of the development of the problem of change’, 
Which he considers to be ‘in danger of being completely buried 
Under the mounting heap of the minutiae of textual criticism’ 
(P. 139). Yet closer attention to the texts would certainly 

“ve saved him from some errors in describing change according 
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to Anaximander. It is quite untrue that winds were responsible, 
as well as for the weather, ‘for all other changes within the cosmie 
edifice’ (cf. n. 4, p. 138), or that ‘the winds . . . were conceived ag 
the agents of all change’ (cf. p. 140). Popper is perhaps misled 
by Seneca, Qu. Nat. ii. 18, DK 12 A 23: ‘Anaximandrus omnia X 
ad spiritum rettulit.” But by ‘omnia’ here Seneca merely means ‘al] © 
meterological phenomena’; so much is made plain by his context,” 
That this is what Anaximander thought is confirmed by Aetius, 
iii. 3, 1-2, in a clear reproduction of Theophrastus (DK ibid., ef, 
Kirk and Raven, The Presocratic Philosophers, pp. 137 f£). Other 
natural changes in the cosmos, of which there were of course 
many kinds, were certainly explained in the main, in so far as they 
were explicitly accounted for, by the operation of the important 
Anaximandrian principle of cosmological injustice being inevitably 
followed by retribution: thus the excess of cold—wet that produces 
winter is presumably punished by a drastic diminution of this 
group of substances in summer, and a corresponding new excess 
of hot-dry. Although Popper devoted much of his paper to the 
‘development of the problem of change’, he curiously said 
nothing whatever about this important and interesting attempt, 
suggested in the single extant fragment of Anaximander, to 
provide some kind of explicit motivation—albeit in a metaphorical 
or anthropomorphic form—for the major changes in the natural” 
world. On the contrary he asserted that because Anaximander 
posited an infinity of worlds ‘There was .. . no need to explain 
motion, no need to construct a general theory of change’ (p. 139)r_ 
It is far from clear how Popper envisages these worlds of Anaxit 
mandet’s, or how he thinks that they made a theory of change? 
unnecessary—which they evidently did not do, since Anaxi- 
mander had such a theory. Nor does he discuss the contradictions) 
in the evidence for innumerable worlds in Anaximander, which 
have given rise to considerable controversy as to their nature OF 
indeed their very existence as part of Anaximander’s thought. 


Heraclitus 
Popper supports in an extreme form the traditional interpretation 
of Heraclitus’ physics, which goes back to Plato, against the) 
altered emphasis suggested by Burnet on the basis of the fraga 
ments and developed by Karl Reinhardt and later by myself. 
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Poppet thinks (see p. 144) that all the ‘experts’ accept the kind of 
jaterpretation advanced in The Presocratic Philosophers. He should 
be relieved to learn that on the question of universal and constant 
gux many of them do not. There is much room for disagreement 
here, but it is the grounds for disagreement that count; and it 
seems to me that Popper, although he usefully develops some 
objections already raised by others, starts from a position of his 
own which is in certain respects a demonstrably false one. Yet he 
much that is valuable to say, and his general position as a 
der of the tradition could be correct, even if not for the 
reasons Which he advances. 

The view put forward by Popper is that while the Milesians 
‘looked at our world as our home . . . for Heraclitus, the house 
was on fire’; ‘there are no solid bodies. Things are not really 
things, they are processes, they are in flux’ (p, 140). This is a some- 
what extreme elaboration of Plato, Cratylus, 402 A: ‘Heraclitus 
somewhere says that all things are in process and nothing stays 
still, and likening existing things to the stream of a river he says 
that you would not step twice into the same river.’ Now Popper 
observed in The Open Society (note 2 to Ch. 2) that Burnet had 
challenged the belief that this was Heraclitus’ central doctrine; 
and he repeats this observation, with much else from the earlier 
work, in his presidential address, Yet Burnet did not attack the 
Platonic interpretation in itself; on the contrary he accepted the 
doctrine of flux, but claimed that ‘it is not the most original fea- 
ture of the system. The Milesians had held a similar view’ 
(EGP, p. 146); and he argued that for Heraclitus the idea of a 
stability that persists through change was equally or more 
important. There is some truth in the words quoted from Burnet, 
but they nevertheless constitute an exaggeration, The Milesians 
Seem to have held a view of change which, though not totally 
incompatible with that attributed to Heraclitus by Plato, was 
Obviously much less extreme. On p. 144 Popper states that this 
Argument of Burnet’s is repeated by Kirk and Raven. This is not, 
I think, the case. I was and am impressed, as almost all other 
Scholars have been, by Burnet’s emphasis on the importance of 
Stability in Heraclitus; but unlike Burnet, and following Rein- 

ardt, I rejected the letter of the Platonic interpretation that 
Ercrything is literally changing all the time. I also differed 
Snificantly from Burnet in writing that ‘all Presocratic thinkers 
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were struck by the dominance of change in the world of our 
experience. Heraclitus was obviously no exception, indeed he” 
probably expressed the universality of change more clearly than 
his predecessors’ (The Presocratic Philosophers, pp. 186£.)—a 
statement of which Popper quoted the first sentence but not the 
second. i 

On p. 145 Popper examines my contention that ‘nothing in the 7 
extant fragments suggests’ that ‘Heraclitus really thought . . . that, 
a rock or a bronze cauldron, for example, was invariably under 
going invisible changes of material’. He replies that the fragments 
about fire [Frags. 30, 31, 90] show that all matter is, somehow, 
fire—and is therefore constantly changing. In a sense it is true 
that the totality of matter is envisaged as fire, though it is abso- 
lutely untrue that Heraclitus inevitably ‘also says that all matter, 
like fire, is a process’, as Popper asserts on p. 145. Fragments 30,1 
31, and go stated that the world-order is an ever-living fire, that 
fire turns into sea and earth, that all things are an exchange for” 
fire. These sayings also show that it is the world-order as a whole 
that is a fire—but a fire which is being extinguished in measures) 
so as to become sea, then earth. Sea and earth are what fire ‘turns 
to’; they are not themselves fire, they have been ‘exchanged for’ 
it’, and according to Fragment 36 it is ‘death’ for soul-fire to” 
become water and for water to become earth. At the same time sea 
and earth, or, rather, other parts of them, are being ‘kindled? back 
into fire in the same measure as governed their change from ity 
This ‘measure’ persists through change: it is an important aspect 
of the Logos, and is thus intimately connected with the nature 
cosmic fire itself.? 


2 Jt is extraordinarily difficult, indeed impossible, to describe Heraclitus! 
views on this subject in precise terms, partly because the evidence is tagi 
sparse but partly also because Heraclitus himself, who was not working 
within the framework of a developed formal logic, was probably extremely, 
loose in his expression, and perhaps also in his very conception of, the 
relationships between fire, Logos, and the constituents of the manifold! 
world. In the short account in The Presocratic Philosophers I deliberately 
chose a vague word, ‘archetypal’, to express the vagueness of fire’s priority) 
in the world. Popper detides this choice of word (pp. 145 f.)—which, hows 
ever, quite obviously is not intended to imply cosmogonical priority in Herai 
clitus. The choice of word may not be the best possible, but the problem 
is a real and an important one—though not for Popper, to whom the wording, 
of the fragments is a pedantic detail. 
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Many of the objects of our world, then, are not made of fire in 
any normal physical sense. They are fire which is being, or has 
been, extinguished; they are exchanged for fire; they are dead fire. 
Therefore they do not, presumably, share the continuous change of 
fire or flame itself. My argument is that Heraclitus regarded the 
world-ordet as a whole as a fire, and that this was the important 
thing for his theory of change. Parts of this cosmic bonfire are 
te nporarily extinguished—mountains and rock, for example, for 
the most part. Yet not the whole of any of the major divisions of 
matter is ‘dead’—this would destroy both the measure and the 
‘strife’ on which the perpetuation of this measure depends 
(Frags. 80, 53); nor is it ‘dead’ for ever, for the world is a place of 
change, a constant fire, and everything in it must eventually 
change too. This would allow Heraclitus to accept, what common 
sense strongly suggests, that many of the things in our world are 
not changing all the time, though they all change some of the 
time. Popper argues ably against this position, which I admit is far 
from certain. He claims, however, not to understand what ‘com- 
mon sense’ means here, and adds that we find ‘ideas far removed 
from common sense in Anaximander, Pythagoras, Xenophanes’ 
even before Parmenides, and that we do so too in Heraclitus. But 
I would deny this: ‘gross departures from common sense’, as I 
called them, were carefully avoided by the Presoctratics, and this is 
one of the basic kinds of ‘clarity’ of early Greek speculation, 
Naturally many of the conclusions of the early Presocratics were 
contrary to common sense; but they were not gratuitous depar- 
fures from it (‘gratuitous’ expresses my meaning better than 
gross’) since shey appeared to be entailed by arguments which themselves 
depended on observation and common sense. Thus the Pythagoreans, if 
they thought that things are made of numbers, were scarcely 
advancing a common-sense point of view; yet it was a view that 
arose directly, if mistakenly, from a particular and very striking 
observation: that the main notes of the musical scale are related to 
each other in terms of whole numbers. In Anaximander only the 
theory of innumerable worlds seems gratuitously contrary to 
common sense, and I have advanced other reasons elsewhere for 
foubting whether he held any such theory. Xenophanes’ more 
E astic ideas seem to me best explained as deliberate exaggera- 
3 an parodies perhaps of his predecessors. Can we then say that 

Onclusion that all things separately are in permanent flux is 
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necessarily entailed by any course of reasoning followed by 
Heraclitus? The answer is surely negative. Against this Popper 
emphasizes (on p. 145) the paradoxical quality of some of 
Heraclitus’ pronouncements, which he takes to be a sign that 
Heraclitus was not governed by common sense. But the paradoxes 
in Heraclitus, most notably that opposites are really ‘the same’, 
are carefully worked out and demonstrated, and do not suggest 
any gratuitous abandonment of common sense; rather the con- 
trary. 4 
At this point the argument becomes somewhat rarefied. I agree, © 
though, that it remains theoretically possible that certain invisible : 
changes of our experience, for example the gradual rusting of 7 
iron, cited by Popper, struck Heraclitus so forcefully that they 
persuaded him to assert that all things which were not in visible 
change were in invisible change. I do not think however, that the’ 
extant fragments suggest that this was the case. 

Popper justifiably raises, as others have, the question of Plato 
and Aristotle: are we entitled to go against the ancient tradition 
about Heraclitus, according to which he said that everything is in 
flux? Obviously, as Popper insists, this tradition cannot be dis- 
regarded unless there is good evidence for doing so. Yet some of 
this ‘good evidence’ must be evidence about the nature and 
reliability of the tradition itself. Popper contents himself with 
the erroneous reflection that Plato, Aristotle, and the doxographicy 
tradition are ‘the oldest texts we possess’, and seems unaware of 
how precarious the ancient tradition is over not one or two, but 
scores of matters in the history of sixth- and fifth-century Greek 
thought. Cherniss has shown conclusively that Aristotle often 
misinterprets his predecessors. It is easy to go too far in deni- 
grating Aristotle as a historian; but that he was capable of serious) 
error in the assessment of his predecessors, including Plato, i 
beyond dispute. Theophrastus often followed Aristotle; and the 
doxographical tradition is virtually Theophrastus with compres= 
sions, distortions, and omissions. As for Plato, he at least was not) 
attempting to act as an objective historian. These are all well- 
known facts that need not be laboured. They should not be) 
exaggerated; but they are enough to show the limitations of the 
attitude that ‘What is good enough for Plato and Aristotle is go 
enough for me.’ At the same time it is only the extremity Ol 
Popper’s position that deserves criticism—that the evidence 
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Plato, Aristotle, and Theophrastus must always be treated with 
extreme care and respect is manifest. 

Hitherto I have been discussing whether Heraclitus posited 
constant change in every single physical object, as Popper and 
many others think, or, as I think, constant change in the world as a 
whole, with some things having temporary periods of stability. 
For Popper at least the difference between these two opinions is 
a vitally important one, since he infers from the traditional 
interpretation that for Heraclitus ‘Things are not really things, 
they are processes’ (p. 141). Few supporters of the traditional 
interpretation would go so far as this, nor would they find 
Heraclitus such a useful example of intuition preceding scientific 
discovery as Popper does. Yet Popper’s understanding of the 
physical nature of the particular changes he envisages for Hera- 
clitus is a reasonable one. The idea to which I was most opposed 
was that invisible particles of matter were constantly being dis- 
charged from any object rather like electrons being discharged 
from the atomic nucleus. And yet Empedocles, only a generation 
or two later, advanced something very like this idea in order to 
explain the mechanism of vision: everything in nature gives off 
‘effluences’ which make contact with the eye. This idea was taken 
up by the Atomists, who talked of ‘images’ composed of a trans- 
parent layer of atoms. So far as I remember no one has used the 
Empedoclean theory as a means of defending the plausibility of a 
constant-flux theory in Heraclitus; yet it would be an argument 
with at least superficial attractions. All the same, there are factors 
which suggest that any such theory is post-Heraclitean: it seems 
to depend upon the discovery of pores in the body by Alcmaeon 
of Croton; it is associated with the new interest in sense-percep- 
tion that followed Parmenides, who had also made the abandon- 
ment of common sense less repugnant; and it was certainly not 
used in Heraclitus’ own account of perception, such as it was—a 
use which might be expected if a theory of effluences, of a kind, 
py ready to hand. As opposed to this type of interpretation 
ae is right to insist that imperceptible changes, some of 
É; re an to have been noted by Heraclitus, would be envisaged 
the a in kind to perceptible ones: iron is diminished by rust, 
» gtows up by assimilating food, and so on. I would sug- 
a iat wever, that the conclusion Heraclitus drew was not that 

8gs are a process’, but that ‘in spite of the many examples of 
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change and instability in it, the world of our experience is ordered, 
determinate, and unified’. There is no need to insist that a small 
alteration of emphasis here makes a great difference. That Plato 
altered Heraclitus’ emphasis is shown even by comparing his 
version of Heraclitus’ river-statement, ‘Heraclitus somewhere | 
says that all things are in process and nothing stays still, and 
likening existing things to the stream of a river he says that you 
would not step twice into the same river,’ with what seems to bea 
verbatim quotation of Heraclitus on the same subject (Frag, 12); 
‘Upon those that step into the same river different and different 
waters flow.’ The fragments about the Logos and the nature of 
fire show that the stability or measure which persisted through’ 
change was as important for Heraclitus as the change itself, or 
more so. The ‘sameness’ of the river is stressed in Heraclitus? 
river-statement, it may be noted, but in Plato’s version not at all; 
for the ‘same’ river is implied in Plato’s paraphrase to be an 
impossibility. 

Heraclitus accepted change in all its manifest presence and 
inevitability, but claimed that the unity of the world-order was 
not thereby prejudiced: it was preserved through the Logos 
which operates in all natural changes and ensures their ultimate 
equilibrium. Popper is indeed isolated when he asserts that such 
an interpretation of Heraclitus is ‘absurd’ (p. 145). ‘If this is» 
Heraclitus’ philosophy,’ he writes, ‘then I see no reason to take | 
any interest in it.’ This statement, and others like it, give the clue) 
to Popper’s own approach to Heraclitus and to the ancient philo= 
sophers in general: it is an essentially unhistorical approach, in” 
which more interest is shown in what an ancient thinker evokes, 
what he potentially might have been or thought, than in what he 
actually was or thought. This is a familiar and natural attitude, the” 
ultimate ancestor of which was Aristotle. It can in certain cir- 
cumstances be fruitful, but is in itself anti-historical. Poppet 
envisages the history of philosophy as the gradual production” 
of a set of basic ideas, each idea being associated particularly 
with a single known thinker. It is assumed that all the knowl 
thinkers of the past must have had important, well-defined ideas 
which can be reconstructed without difficulty. Thus, in defending 
his interpretation of Heraclitus’ philosophy, Popper writes om 
p. 147 that it ‘seems to me a philosophy that has real meaning 
real depth. It is a philosophy worthy of a great philosopher. Who, 
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if not Heraclitus, was the great thinker who first realized that men are 
flames and that things are processes? [my italics]. Again (ibid.): ‘Who, 
I ask, was this unknown philosopher—perhaps the greatest and 
certainly the boldest thinker among the Presocratics? Who was 
he, if not Heraclitus? Here one remembers the curious claim 
made a few pages earlier: ‘As to the Presocratics, I assert that 
there is the most perfect possible continuity of thought between 
their theories and the later developments in physics.’ That kind 
of continuity is assumed to exist; someone must first have said 
that things are processes; therefore that someone must have been 
Heraclitus. Popper, the enemy of historicism, applies a kind of 
historicism in reverse: instead of using the past to predict the 
future he uses the present, or his idea of what constitutes philo- 
sophy, to interpret the past. More startling still, he applies the 
criterion of possible ‘ruth as the test of the historicity of a theory. 
On p. 145 he finds that ‘the suggestion that we should test the 
historicity of Heraclitus’ ideas... by standards of “common 
sense” is a little surprising’. Shall we not find his own ‘test? much 
more surprising—‘But the decisive point is, of course, that this 
inspired philosophy [i.e. that man is a flame, etc.] is ¢rve, for all we 
know’ (p. 146)? 


Note.—A long and detailed reply by Professor Popper to this 
article may be found in his Conjectures and Refutations, pp. 153 ff. 


VIII 


THEOPHRASTUS ON THE 
PRESOCRATIC CAUSES 


J. B. McDiarmid 


THE most important ancient writing on the history of European 
thought was the Physical Opinions of Theophrastus.! In this work 
of sixteen or eighteen books Theophrastus gave for the first time a 
systematic treatment of earlier views on the main problems of 
science and philosophy. Its influence in antiquity is attested by the 
frequency and respect with which it was referred to by later 
ancient writers. But its unique position was not fully appreciated 
by modern scholars until Usener* collected the fragments of it 
and Diels scrutinized these fragments in relation to the large body 
of other doxographical writings. Diels proved that these writings, 
i The writer wishes to record his gratitude to Professors H. F. Cherniss 
and E. A. Havelock, who both urged the undertaking of this study and have 
generously read the manuscript and made many suggestions for its improves 
ment. 

"The fragments of the Physical Opinions will be cited by page and line iñi 
Hermann Diels, Doxographi Graeci (Berlin, 1879), which will be referred. 
to in notes as Dox, Theophrastus’ De Sensibus will be cited by section of BY; 
page and line of the text in Doxagraphi Graeci. The fragments of the Pre- 
socratics will be cited by number or by volume, page, and line of Hermant 
Diels, Die Fragmente der Vorsokratiker (sth edn by W. Kranz, Berlin, 1934-7). 
The works of Aristotle will be cited by page, column, and line of the Prussiani 
Academy edition (Berlin, 1831); and the Aristotelian commentators, by Pa 
and line of the Prussian Academy edition (Berlin, 1882-1909). 
Abbreviations of modern books frequently cited are: 
Burnet = John Burnet, Early Greek Philosophy (4th edn, London, 1945)» 
Cherniss = Harold Cherniss, Aristotle’s Criticism of Presocratie Philosoj 

(Baltimore, 1935). f 
Zeller = Edward Zeller, Die Philosophie der Griechen, I, 1 (7th edn, Leip! 

1923); I, 2 (6th edn, Leipzig, 1920). 
2 Hermann Usener, Analecta Theophrastea, pp. 25-43» 
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far from being isolated and independent, were virtually all 
derived directly or indirectly from the Physical Opinions.3 This fact 
has been of great consequence for the evaluation of both the 
doxographers and Theophrastus. Statements of such writers as 
Aetius have been invested with the full authority of Theo- 
phrastus, and, on the other hand, this authority has seemingly 
been enhanced by the very number of the doxographers who 
accepted it. When a report has been traced back to the Physical 
Opinions, scholars have been satisfied that it has been traced to an 
‘unimpeachable source’ and that it ‘must have been based on 
direct acquaintance’ with the original Presocratic writing. 

That Theophrastus himself was not isolated has long been com- 
mon knowledge. Parallels between his statements and those of 
Aristotle have frequently been noted by Zeller and others. Two 
years before Diels published his Doxographi Graeci Zeller pre- 
sented a paper in which he called attention to the similarity be- 
tween certain fragments from the first book of the Physical 
Opinions and Aristotle’s survey of earlier causal theories in Meza- 
plysies A;4 and in his notes to the Physical Opinions fragments 
Diels indicated further parallels, Zeller’s conclusion was: 


“Theophrast habe sich in seiner Übersicht über die Geschichte der 
Physik, trotz der Selbständigkeit seines Wissens und seines Urteils, 
dic er auch hier an der Tag legt, und trotz der Modifikationen, lehe 
die eigentümliche Natur seiner Aufgabe nöthig machte, an die Über- 
sicht über die philosophischen Principien, die Aristoteles im ersten 


Buch der Metaphysik gegeben hatte, in umfassender Weise ange- 
schlossen,’s 


This has been the general view. The similarities between the 
k atements of Theophrastus and Aristotle have been seen not as 

isproof of Theophrastus’ value but, rather, as corroboration of 
3 Do 


«s Pp. 1-263, Diels’ main conclusions about the nature and influence 
he Physical Opinions are stated briefly, along with references to more 
bibliography, by Otto Regenbogen, Pauly-Wissowa, Real-Encylo- 

der classischen Altertumswissenschaft, Supplement, VII, 1535-9. Briefer 
gf ments are to be found in Burnet, pp. 33-9, and T, L. Heath, Aristarchus 
E izes Pp. 1-6. Useful diagrams of the doxographical tradition are given 
ae (or, cit) and by W. Capelle at the end of his Die Vorsokratiker. 
ade Uber die Benützung der aristotelischen Metaphysik in den 
i nien der älteren Peripatetiker’, Abbandlangen der Königlichen Academic 
s q, isenschaften zu Berlin (1877), pp. 145-67. 

Los. cit., p. 155. 
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Aristotle based on an independent judgement of the original 
evidence. Indeed, Theophrastus has been regarded as the more 
trustworthy witness of the two; for, while it is granted that 
Aristotle’s statements about his predecessors may be coloured by 
his own philosophical bias, it is maintained that Theophrastus ig 
an objective historian and, therefore, free from this fault. 

The question of Aristotle’s bias has been dealt with exhaust 
tively by H. Cherniss in his Aristotle's Criticism of Presocratie 
Philosophy.6 Cherniss has found that Aristotle’s accounts of 
earlier doctrines are so inextricably bound up with arguments for 
his own doctrine that history cannot be easily distinguished from 
interpretation. Aristotle is not interested in historical facts as such 
at all, He is constructing his own system of philosophy, and his, 
predecessors are of interest to him only in so far as they furnish 
material to this end. He believes that his system is final and in- 
clusive and that, therefore, all earlier theories have been groping” 
towards it and can be stated in its terms. Holding this belief, he 
does not hesitate to modify or distort not only the detailed views” 
but also the fundamental attitudes of his predecessors or to make 
articulate the implications that doctrines may have for him but 
could not have had for their authors. His method of dealing with 
his predecessors is to set up debates between them. Each debate 
is resolved in the formulation of one of his own theories, and the” 
grouping and sentiments of the participants vary as the, pre- 
determined solution of each debate requires. Thus, there is noi 
constancy in the historical value of his comments; nor is there 
even such a thing as ¢#e Aristotelian interpretation. 

In this respect the survey of Metaphysics A is no different from 
similar passages found elsewhere.? There Aristotle marshals the 
early doctrines in such a way as to establish that all philosophers 
have been seeking, knowingly or not, to achieve his system of four 
causes and that none had ever put forward any other type of cause 
than these. Behind his argument is the assumption that the main 
problem of earlier philosophy was causality and that the cause thats 
first and chiefly engaged the attention of the Presocratics was the 
material cause. The Presocratics as a group are set up as champions. 
of matter, and on the opposing side is Plato, who is champion o 
the formal cause. The opposition is resolved by Aristotle's 
synthesis of matter and form. As Cherniss has said, Aristotle's 
7 Cherniss, pp. 218 and 359-61 


6 Note especially Cherniss, pp. 347-74- 
180 


THEOPHRASTUS ON THE PRESOCRATIC CAUSES 


uurpose makes it natural that the details of his account should be 
unhistorical, and it is not surprising to find that the fragments of 
the Presocratics do not confirm the view that their interest was 
„rimarily in the material constituents into which existence could 
be analysed. Further, although this particular interpretation of the 
Presocratics runs through many of Aristotle’s discussions, this 
fact does not lend greater weight to it. Each instance is explicable 
py the argument in which it occurs, and, when it does not suit the 
argument, Aristotle modifies or abandons it. 

‘One result of Cherniss’ findings is that further investigation 
must be made of the relationship of Theophrastus to Aristotle. It 
is no longer possible to suppose that the similarities between their 
accounts of the Presocratics are due merely to agreement on 
specific historical data. Nor is it enough to explain these similari- 
ties as being due to the influence on Theophrastus of Aristotle’s 
‘bias for the abstract and metaphysical point of view’. In each 
case the Aristotelian passage that Theophrastus has used must be 
examined in its context with regard to the purpose of Aristotle’s 
argument, the assumptions on which he is proceeding, and the 
particular distortion of the early doctrine that has resulted there- 
from; and each interpretation must be seen not only in relation to 
the fragments of the Presocratics themselves but also in relation to 
the other interpretations of Aristotle which Theophrastus may 
or may not have adopted. To be complete this investigation must 
ultimately include the writings of the later doxographers as well 
as the fragments of Theophrastus. But each doxographer raises 
individual problems in addition to those that are due to the 
common dependence on Theophrastus’ work. The first step is, 
therefore, to consider the attested fragments from the Physical 
Opinions. The present study will be further limited to fragments on 
Presocratic causes from the first book of this work. This choice 
has been made not only because these fragments have been by 
far the most important for the reconstruction of Presocratic 
Philosophy but also because they demonstrate most clearly Theo- 
Phrastus’ method of using Aristotle and the types of interpretation 
and mistepresentation that may come from it. 

Before we turn to the fragments a few remarks should be made 
‘bout their immediate source and their condition, Most of the 
Attested fragments from the first book of the Physical Opinions are 

“tived from Simplicius’ comments on Aristotle, Physics 184 B 
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15 ff., in which Aristotle is schematizing all the possible views of 
the physical principles.* The arrangement of doctrines given by 
Simplicius is dictated by the passage on which he is commenting. 

and it is clearly not the arrangement of Theophrastus.® Further 
more the content of Simplicius’ comments has also been ins 
fluenced by the Physics passage. But the fact remains that Simpli- 
cius is the best available source for Theophrastus’ discussion ofi 


the principles. 


THALES 


A comparison of the account of Thales’ principle quoted by Sim- 
plicius from Theophrastus with that given by Aristotle in the 
Metaphysics leaves little doubt of Theophrastus’ dependence on 
Aristotle.’ The similarities between the two accounts are so strike 
ing that, if they were not found in the account of Aetius, which is 
also derived from Theophrastus, it might be suspected that Sim. 
plicius had himself copied directly from the Metaphysics. Bo 

‘Theophrastus and Aristotle report that Thales declared water to 
be the principle of all things; that he arrived at this theory fro! x 
the observation that the seeds of all things are moist, that nutri- 
ment is moist, and that the warm lives by the moist (Theo- 
phrastus adds that Thales observed that dying things dry up, and 
Aristotle, that the warm is generated from the moist); that 
held that, since water is the principle, the earth rests on it. Theod 
phrastus concludes his account with the remark that Thales was 
reported to have been the first to reveal the investigation OF 
nature to the Greeks, and that, although he had many preg 
decessors, he was so superior to them as to eclipse them. ‘This last 
is a synopsis of an allusion by Aristotle to a tradition that Homety 


* [Pp. 88-91 of the original are hereinafter greatly condensed. Eds,] 
iti ysi inions, see Dox., pp. 102-1 
8On the composition of the Physical Opinions, see I 
and H. Diels, ‘Leukippos und Diogenes von Apollonia’, R4.M., XLII (1887) 
7% 
9 Compare the following two passages: 
Physical Opinions, Frag. 1 (= Dox., P. 475; 27 
23, 22-33); $ by 
BP els, ‘Metaphysics 983 B 20-30. Cf. also Aetius, i. 3, 1.* 
* [The two passages are extensively compared in the original, pp- 13 


Eds.) 


14 = Simplicius, PASS 


oa 
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and the early cosmologists had held views about nature similar to 
that of Thales.1° 

‘The simple statement that Thales declared water to be the prin- 
ciple of all things does not disclose precisely how Theophrastus is 
using the word ‘principle’ nor what assumptions about Thales’ 
doctrine ate required by it. Aristotle settles these questions in the 
prefatory remarks before his account of Thales; and, since the 
assumptions that he makes there underlie all the accounts of 
matter that Theophrastus has taken from Metaphysics A, it will be 
well to discuss them at the outset. For Aristotle the ultimate 
material principle is a substrate which persists but undergoes 
changes of quality. This concept—or, rather, an approximation of 
-was held, Aristotle believes, by all his predecessors, and he 
asserts that it is found even among the earliest thinkers.!! He says: 
‘That of which all things consist, the first from which they are 
generated, the last into which they are destroyed—the substance 
remaining, but changing in its modifications—this, they say, is the 
element and principle of things; and, therefore, they think that 
nothing is generated or destroyed, since they believe that this 
sort of entity is always preserved. . . .’!2 The effect of this is that 


Metaphysics 983 B 27—984 A 3. 
Aristotle will not vouch for this tradition, and he is doubtful even of 
les, The tradition referred to is a playful suggestion by Plato that Hera- 
clitus and the other physicists derived their doctrine of flux from Homer 
(Cratylus 402 B, Theaetetus 152 E, 160 D, 180 C). That Aristotle can take 
Plato's humour so seriously prompts the question how much he may have 
been influenced by Plato to begin the history of philosophy with Thales. 
He assumes as self-evident that men’s first interest was in the material source 
igs. He may have reasoned that, since the earliest of those who framed 
myths about the gods (983 B 29) identified this source as water, it was to 
be expected that the earliest philosophers (983 B 6-7) took this opinion as 

cir starting-point. Aristotle’s entire treatment of the early philosophers 
hibits a tendency to make history conform to common sense. 

another fragment (Seholiast to Apollonius Rhodius, TI, 1248 = Dox., 

P: 475, n. 11), Theophrastus says that Prometheus was the first to share 
Philosophy with men and that for this reason the myth arose that he shared 
© with them, This fragment is probably from Theophrastus’ [epi “Evpnu- 
ov, As Burnet (p. 40, n. 2) points out, it is ‘merely an application of 

patetic literalism to a phrase of Plato's’ (cf. Philebus 16 C and Protagoras 
s) 
i: Metaphysics 983 B 6-18. 
> Metaphysics 983 B 8-13. His expression here, rs pè» oùolas dropevovons, 
ols è dear weraBaNovons (983 B 9-10), makes certain his identification 
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all the early thinkers are represented as sharing Aristotle’s analy- 
tical and abstract concern with matter. Lack of firsthand evidence 
from the writings of the early physicists prevents the complete 
resolution of doubts that may be held about the general view of 
matter that Aristotle attributes to them—though the fact that he 
can seriously comment on the material theory of Homer in the same 
context with those of the physicists makes doubt not unreason: 
able. With regard to the concept of matter that he attributes to 
them, however, there can be no doubt. This concept rests on the: 
combination of two ideas: the definition of identity and difference) 
as formulated in consequence of Eleatic logic, and the distinction © 
between subject and attribute as developed first by Socrates and 
Plato." Itis, therefore, an obvious historical impossibility that any 
Presocratic should have held this concept. If Thales did say that 
all things come from water, he cannot have meant that water is a 
principle in the sense that Aristotle and Theophrastus use 

word. The entire doxographical tradition about his principle ig 
thus, spoiled at its source by an anachronism, an anachronism that. 
becomes the more deceptive for being removed from its original 
context.* 


B.c. Aristotle is the earliest writer to represent him as a philo- 
sopher, and the cautious tone of Aristotle’s few other references” 
to him leaves the impression that Aristotle knows little of him 
and recognizes the limit of his knowledge.'+ Simplicius reportsy, 


probably from Theophrastus, that Thales was said to have left 
nothing in writing but a work on nautical astronomy; 15 and ther 


13 W, A. Heidel, ‘Qualitative Change in Pre-Socratic Philosophy’, Arebidl 
für Geschichte der Philosophie, XIX (1906), 337- i 
* [Discussion of Hippo, pp. 92-3 of original, is here omitted. Eds.] 
14 De Caelo 294 A 29-30; De Anima 405 A 19-20, 411 A 8; Metaphysics 985 By 
22, 984 A 2; Politics 1259 A 18-19. 

1s Dox., p. 475, 13-14. Diels (ad Joc.) treats this sentence as a comment 
Simplicius and not as part of the Theophrastus fragment. But, as will ba 
seen, it is the practice of Theophrastus to quote from the Presocratic writings 


of the material principle with his substrate, This identification is evi 
throughout Metaphysics A in his references to matter as zò droxelueroy ON 
ý broxeizéry odola (983 A 30, 983 B 16, 984 A 21-22, 985 B 10). Elsewhere Re 
says more explicitly that those who generate all things from one prineipls 
must hold that generation is the qualitative change of the substrate (D 
Generatione 314 A 8-11, 314 B 1-4). 
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is no evidence that Theophrastus had any information about 
Thales’ views on causality other than what is given in the Meza- 
phies. In its original form Theophrastus’ account may have been 

ș guarded as Aristotle’s is. But in the quotation of it as given by 
S nplicius and in the doxographers such caution is absent. What 
had been for Aristotle at best a conjecture on a very uncertain 
dition has become in them a historical fact. 


tra 


HERACLITUS 


In the Metaphysics Aristotle says of Hippasus and Heraclitus only 
that they made their principle fire.16 To this Theophrastus adds 
that they held that fire is the substrate from which things are 
formed by rarefaction and condensation and into which they are 
again di solved; for according to Heraclitus, he says, ‘all things 
are an exchange for fire’.17 With the exception of the last few 
words, which Theophrastus apparently drew from Heraclitus’ 
works, this addition is merely particularization of Aristotle’s 
general dicta that for all the material monists change was the 


16 Metaphysics 984 A 7-8. 
17 Physical Opinions, Frag. 1 (= Dox., pp. 475, 14—476, 2 
Phys., pp. 23, 33—24, 6). 

The account quoted by Simplicius closes with the statement that Heraclitus 
Set a certain order and limited time for the change of the world in accordance 
with a fated necessity. (Dox., p. 476, 1-2.) This is not evidence that Theo- 
phrastus attributes a periodic conflagration to Heraclitus, The language here 
Shows the influence of Stoic interpretation. The word used for fate is «yap 
Mém, which is a technical Stoic word. Heraclitus would probably use 
XProvootyn or xpedby (see Heraclitus, Frag. 65 and Heidel Archiv, XIX [1906], 
351, n. 46), which Theophrastus correctly interpreted as a reference to the 
Order in the continuous generation and destruction of things (cf. Heraclitus, 
Frag. 30), Later writers take this to mean that there is a periodic general 
destruction of the universe (Diogenes Laertius, ix. 7-8); but Theophrastus 
eo ssccibes this notion to Heraclitus than he does to Anaximander, 

eee apparently also finds the same concept of ordered change (cf. 
47 sin and note 42). He is concerned with fire not in its purely 
a Sea aspects but in its function as the material cause of all generation 
ction. (On the supposed evidence of Aristotle for the periodic 

» see Cherniss, p. 29, n. 108.) 


Simplicius, 


in suppc is i i i 

irion ort of his interpretations. It is not unlikely that, when no such 

fase LEs ĉe available, he should comment on this fact, particularly in the 
such an important figure as Thales. 
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alteration of a persisting substrate and that they generated other | 
things from the substrate by means of rarefaction and condensa- 
tion.19 

The presupposition on which this account of Heraclitus is based 
is the same as that already noted in connection with Thales, that 
the material principles of the Ionians were approximations of the 
Aristotelian prime matter and differed from one another only in 
the names by which they were called.2° Even without firsthand 
evidence from the texts of the Ionians this representation of theig 
notions of matter may be discounted. In the case of Heraclitus it 
may be disproved by reference to extant fragments of his writings, 
These show that he did not conceive fire as inert matter, The 
central point of his doctrine is, on the contrary, the constant flux 
of all things, including fire. The essential characteristic of fire is 
not its persistence as a substrate but rather its very impermanence, 
in which Heraclitus found at the same time both an explanation of 
the endless change of the phenomenal world and a visible symbol 
of that change.?" 

Theophrastus’ misunderstanding of the nature of the Herad 
clitean fire as a single material principle causes him to attribute the 
rarefaction-condensation process to Heraclitus. It has long been 
recognized that this attribution is false. In making it Theophrastus 
not only reads into Heraclitus the Aristotelian theory of qualitai 
tive change; he also involves his account in a curious difficulty 
and forces on Heraclitus’ words an interpretation they will ni 
bear. For the Peripatetics rarefaction—condensation implied an ung 
differentiated substrate that is informed by the contrary qualities 
rare and dense, i.e. hot and cold. Since according to their view fire 
is the rarest of the four simple bodies, it cannot be subject to 
rarefaction. In order to attribute both rarefaction and condensa= 
tion to Heraclitus, therefore, Theophrastus must disregard the 
primary nature of fire and treat fire as something intermediate 
between rare and dense, i.e. an approximation of his own prime 
matter, That he does so seems clear from the distinction he makes 
between rarefaction-condensation and dissolution into the sub= 


18 See note 12. a 


19 Physics 187 A 12-16 (here Anaximander is excepted). See also Physits” 
189 B 5-10. 

20 Fire is called the das troxeysém (Dox., p. 475, 17-18). See note 12. 
21 Heraclitus, Frags. 30, 76, 90, 126. Cf. Cherniss, pp. 380-2. 
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«trate; for, if fire is really fire and not something intermediate in 
density, dissolution is simply rarefaction. Heraclitus himself said 
that all things are an exchange for fire, and fire for all things, as 
wares for gold, and gold for wares.’ Theophrastus refers to this 
simile to prove that Heraclitus employed rarefaction-condensa- 
tion. But, whatever the figure may have meant for Heraclitus, it is 
not suitable as a description of rarefaction-condensation; for in 
the exchange of wares for gold the value of the substance remains, 
put the substance does not.?4 

‘Theophrastus’ account of Heraclitus’ theory of change provides 
an interesting example of the way he may derive his interpreta- 
tions from Aristotle and yet give an incomplete and erroneous 
presentation even of Aristotle’s views by selecting certain state- 
ments and disregarding others. In Metaphysics A, which has been 
Theophrastus’ chief source, Aristotle is concerned with Hera- 
clitus’ fire only as it squares with his own concept of material 
causality. And, when he is seeking antecedents for his theory of 
contrariety, he would certainly hold that for Heraclitus as a monist 
all change must be due to rarefaction and condensation, When, 
however, he is concerned with proving the impossibility of any of 
the four simple bodies as a single principle, he ascribes rarefac- 
tion-condensation to those who made their principle water or air 
or a body midway between air and water in density ;25 but he says 
Heraclitus held that things are formed from a composition of fire 
as from the melting down of metal scrapings.?6 How the process 
of smelting is to be applied to the generation of things from fire is 
fot clear. The figure is at any rate not appropriate to signify 
tarcfaction—condensation, and Aristotle’s use of it is certain evi- 
dence that he cannot express Heraclitus’ doctrine in his usual 
terms.*7 Similarly, Aristotle asserts that most of his predecessors 
Were agreed that interaction could occur only between unlike or 
Opposite things.?® Under the influence of this view, in the De 


a 
E pis P- 475, 15-18. 23 Frag. go. 24 Zeller, I, 819. 
peed 303 B 13-17. 26 De Caelo 304 A 18-21. 

he figure xa@émep yàp èx ra» ymypárwv Acyoudrwr òv xpvody ouveorávat 


pd i Diogenes Laertius, ii, 8, for the process of production by aggrega- 
eee theory of Anaxagoras. In Diodorus Siculus, II, 50, gold prepared 
Seta yay from ore in mines is called èx ynyuáruv xaðejópevos. 
eee bably had this process of smelting in mind and may have taken 
z ia tom the writings of Heraclitus. 
‘eratione 323 B 3-12; Democritus alone is excepted. 


ti 
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Sensibus Theophrastus attributes to Heraclitus the theory that 
perception is due to the interaction of opposites and involves _ 
alteration.2? When, however, Aristotle comes to an individual 
consideration of Heraclitus’ doctrine of the soul, he implies that 
Heraclitus believed interaction to be between similars, for he says 
that according to Heraclitus that which is in motion is known by 
that which is in motion.3°* 


ANAXIMANDER 


According to Simplicius’ quotation from Theophrastus, Anaxi- 

mander held that the Infinite is the principle of things, and he said 
that this is not water or any of the so-called elements but some 
other infinite body out of which are generated all the heavens and 
the worlds in them; things pass away into those things from which 
they are generated by necessity; for they make reparation and 
satisfaction to one another for their injustice in accordance with 
the order of time, as Anaximander said in somewhat poetic 
words.3! In the historical synopsis of the Metaphysics Aristotle 


29 De Sensibus, 1-2. 3° De Anima 405 A 25-8. 
* A discussion of Hippasus, pp. 95-6, in the original, is here omitted. [Eds] 
31 Physical Opinions, Frag. 2 (= Dox., p. 476, 3-11 = Simplicius, Phys, p. 24, 
13-21). 
‘Theophrastus also says, “Avag(uavBpos . . 
Svraw 78 dmeipov, mpros Toôro roŭvopa Koploas ris épxfs. Two main interpreta 
tions have been given of this: that, according to Theophrastus, Anaximander 
introduced the name dmapov of the material cause (Burnet, p. 54, n. 2); and) 
that Anaximander introduced the term épx} and Theophrastus has added 
W. Heidel, CP, VII 

Greek Philosophers, 


ipxýv Te Kat croixetov elpnee 7am 


required with xaAéoas (Jaeger, op. cit, p. 201, 
only if it be supposed that Theophrastus ori 
the kouloas preserved by Simplicius. If he did not, the question is not 
‘Theophrastus meant but only what Hippolytus, or some intermediate writef 
thought he meant. In fact, if Theophrastus wrote xouloas, the vis exis 
Simplicius is just as embarrassing to the second view; for there 7 pehe. 
is expected in apposition to todvoua. 

G) Simplicius, Pys., p. 150, 23: mp@ros aŭròs (Anaximander) dpxiv, Hdees) 
76 droxeluevov, This seems to support the second view. Burnet’s translatioty 
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t mention Anaximander by name. Elsewhere he gives two 


joes no! 4 + 
d d apparently contradictory accounts of Anaximander’s 


distinct an 


st to name the substratum of the opposites as the material cause’, 
ing | does not render the Greek (Jaeger, op. ci, p. 201, n. 28); it makes no 
not on Y vce Simplicius has already treated the water of Thales as a material 
f the opposites (Phys., pp. 149, 5-7 and 150, 11-12). If, however, 
Simplicius means that Anaximander was the first to call the substratum by 
Sie 'Pame dxf, his remark is not much to the point. He is commenting on 
itriscotle’s division of doctrines into those that explained generation by a 
Jule material principle and the opposites and those that explained it not by 
Sireration but by a separation of the opposites from the material principle, 
Of this latter doctrine he says: éovoas yap rds dvavriórnras dy 79 Sroneinéry, 
Depp Čr ecipart, dexplvecdal gyow “AvaginarSpos, mpõros abrés dpxhy 
rotons 78 Únoxeluevov (Phys., p: 150, 22-4). Anaximander is the first philo- 
sopher named by Aristotle as holding this doctrine, and it is the fundamental 
Giffercace between his material principle and those of the other Tonians that 
fnterests Simplicius. If the invention of any term is appropriate to the dis- 
cussion, it is the invention of the Infinite. (The suggestion is offered that 
Where the manuscripts read adrés Simplicius may have written očrws: ‘first 
by this name (Infinite) calling the substrate a principle’.) 
(©) Simplicius, De Caelo, p. 615, 15: dnapov 82 mpdros (Anaximander) 
$né0cro, This clearly supports the first view. 
If any solution is to be reached it can only be on the basis of what seems 
probable from the general point of view observed in the other fragments of 
the Physical Opinions, The other fragments reveal no interest in the invention 
of Peripatetic phraseology. Theophrastus is interested in the nature and 
function of Presocratic causes; for the most part he speaks as if the Presocra- 
already used later terminology (e.g. oroxea in Empedocles [Dox., 
P. 478, 1-2]), and it is only when the name of a cause is peculiar to a philoso- 
Pher or the function of it is not self-evident that he makes a point of the name 
Beeloyed by his predecessor (Dox. pp. 478, 4; 479, 8; 485, 2). The question 
asks is how the theory of each philosopher differed from that of his 
predecessors, Each of the earlier philosophers under each heading is the 
first to hold that doctrine. ‘This is implied when it is not explicitly stated, 
Thus, Anaxagoras is said to be the first to add the ‘missing cause’ and Par- 
Menides is the first to say that the world is spheroid (Dox., pp. 478, 19 
482, 17); but it is understood that Thales is the first to make his principle 
Water and Anaximenes, ait. In the sentence following the one in question, 
(Theophrastus akes it clearer what Anaximander was first to do: Atye 8è 
mY (ie. Thy dpxýv) pýre Čðwp pýre Mo ri râv Kadovpérav elvar oroiyelwv, 
ee diow an . = (Do p. 476, 6-7). Anaximander was 
` first to make his principle the én«por, signifying by this name some infinite 
y other than the elements. 
Bal. the suggestion that Theophrastus added oroixetov to define Anaxi- 
colle, term dp is answered by Heidel’s admission (loc. cif.) that such 
ations as dex) kat aroiyeñov are common in Aristotle (see Bonitz, Index 
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principle: that it is a single body apart from the elements; ang 
that it is a mixture like the mixture of Empedocles,3+ 

There is general agreement that the latter part of Theophrastus 
account contains a fragment from the work of Anaximander, 
although there has been much debate as to how far the fragment 
extends, how much it has been altered in transmission, and what it 
means. It will be necessary to deal briefly with these questions) 
before discussing the possible connection between Theophrastus” 
account and those of Aristotle. It may be taken as certain that the 
reference to Anaximander’s ‘somewhat poetic words’ indicates 
direct quotation and applies at least to the metaphorical statement) 
that things make reparation and satisfaction to one another for 
their injustice. The preceding clause, which states that things 
pass away into those things from which they are generated, has 
been accepted as substantially, if not verbally, an accurate repre= 
sentation of Anaximandet’s thought. If this is so, the explanatory 
‘for’ that links this clause to the metaphor permits only one 
interpretation, namely, that the metaphor is a poetic expression for 
the process of generation and destruction. Accordingly, the und 
specified subject of the metaphor must be the things that are” 
generated and destroyed; the payment of reparation and satisfac- 
tion is equated with destruction; and the injustice that is so ex5 
piated must be due in some way to generation. Most attempts toy 
reconstruct Anaximander’s doctrine depend on some such interi 
pretation of the text as this. But the two clauses cannot be conf 
nected in the way supposed. They express two quite distin 
relationships which do not explain each other. The dissolution of 
things into those things from which they are generated involves 
the relationship of particular things to their source. The metas 
phorical clause, on the other hand, suggests the opposition of 
equals in a court of law and the compensation of one equal by the 
other for a wrong committed. There can be no such equality 


32 Physics 204 B 22-29, 187 A 20-26. 


Aristotelicus, p. 702 a 26 ff.), One instance is found in a passage of the Matas 
physics that has already been shown to have influenced Theophrastus: & o 
yàp torw dnavra rà čvra .. . roĉro ororxeioy Kal ravryv dpxty $aow evar TAM 
čvrav (983 B 8-11). If it is to be maintained that Anaximander used the ti 
épyf and that Theophrastus defined it by ororxeãov, there is just as good reason 
to say that rv mpúrwv $idocogņoávrwv of meteror, of whom Aristotle is here 
speaking, used the term oroixeiov and Aristotle added dpxń to define s 
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etween particular things and the Infinite, nor can there be any 
uestion of the generation and existence of a thing being an 
injustice against the Infinite.33 And to say that the dissolution of a 

articular thing into the Infinite is the same as the payment of 
reparation to the thing’s injured opponent is to ascribe to Anaxi- 
mander a concept of law that no Greek of his time would 
have understood. As has frequently been noted, the metaphor 
refers to the jus talionis. According to this the expiation of a 
wrong is settled between the interested parties and their im- 
mediate kin; reparation is made directly to the sufferer and not 
to some third superior authority, which in this case must be the 
Infinite. 

The key to the problem is the clause about generation and 
destruction. The observation that on death things are resolved 
once more into that from which they were generated is a common- 
place in Greek literature, and it is definitely attested in 


b 


3 Diels (Anaximandros von Milet’, Newe Jabrbiicher, XXVI [1923], 69) says: 
“Ein Unrecht, eine dôıxiy ist es, wenn das Individuum sich aus dem unend- 
lichen Ganzen loslöst. Diesen Frevelmut zahlt es mit dem Tode, die Geburt 
des cinen ist mit dem Tode des anderen verknüpft.” (Cf. R. Mondolfo, Pro- 
blemi del pensiero antico, Ch. II.) But, as Heidel (Joc. cit., p. 234) remarks of this 
view, “That were in truth justice with a vengeance’. The fact that reparation 
is made ‘to one another’ (dAMpAows, Dox., p. 476, 10) is conclusive evidence 
against Diels. G. Vlastos (‘Equality and Justice in the Early Greek Cosmol- 
ogies’, CP XLII [1947], 169-72; above, pp. 56-91) recognizes the difficulty 
of Dicls’ position, but his attempt to cope with this difficulty is unsuccessful. 
He argues that it is the opposites that commit injustice against one another 
and that their penalty is reabsorption or blending into the Infinite. This 
teabsorption, he believes, does not really involve destruction; it is ‘only a 
Process which insures full reparation among the opposites themselves’. 
But the text of Theophrastus does not speak of the generation and destruc- 
tion of the opposites. It speaks of the generation and destruction of things 
(fois ofc, Dox., p. 476, 9); and—if any proof be needed that ‘things’ include 
More than the opposites—the preceding sentence of the text refers explicitly 
to the generation of the heavens and worlds from the principle (Dox., 
). Certainly it will not be proposed that the heavens and the worlds 

= their identity after dissolution into the Infinite; and, since no dis- 
por is made between different kinds of things, presumably all kinds of 
iy u! = the same sort of destruction as the heavens and worlds do. H. 
et a ichtung und Philosophie des Frühen Griechentums, p. 345-7) sees 
poai the things generated and destroyed are all things that exist, and 
Bon ie opinion that the sin ofa thing is that it seizes on the potentialities 
the pei things that might have come into being in its place. This theory saves 

acts of the text but reads more into the text than is there. 
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philosophical writings as early as Xenophanes.}+ But the langua; 
in which it is here cast belongs to a later period, and both the lan- 
guage and form recall similar statements in Aristotle.35 One of 
these occurs in a passage of the Metaphysics which has influenced’ 
Theophrastus’ treatment of all the Ionians. Aristotle says thag 
most of the early philosophers thought that the principles in the 
form of matter were the only principles of all things, for, he says) 
they thought that the element or principle of things is ‘that of: 
which all things consist, that from which they are first generated 
and into which they are finally destroyed’.3¢ In the extant fragd 
ments of the Physical Opinions this notion of circular change ig 
ascribed to Hippasus and Heraclitus as well as to Anaximander; 
and in derived doxographical accounts it is ascribed to all the 
Ionians.37 With Aristotle’s statement may be compared, for 
example, the following from Aetius: ‘Anaximander says that the” 
Infinite is the principle, for all things are generated from this and 
all things are destroyed into this’.#* The conclusion is unavoidable, 
What Theophrastus has done is apply to the Tonians individually 
what Aristotle has asserted of them as a group.3? The probability 
that Theophrastus is quoting or paraphrasing from Anaximander 
is, therefore, no greater or less than that Aristotle and he are 
quoting or paraphrasing from any other member of the group; 
Aristotle does not claim that any of the Ionians formulated the 
principle of circular change in so many words; and, far from 
regarding this principle as an unique feature of Anaximander’ 
doctrine, he does not mention Anaximander in Metaphysics A al 
all.40 He is intimating what he thinks must have been the Tonians’ 


3 Xenophanes, Frag. 27- 35 Heidel, /oc. cit. 
36 Metaphysics 983 B 6-11. N.B. 983 B 8-9: & ob yiyvera mpdirou kat els 
GOelperar redevratov, For similar formulations cf. Physics 204 B 33-343 
Generatione 325 B 18-193 Metaphysics 1000 B 25-26, 1066 B 37; Nicomad 
Ethics 1173 B 5-6. 

37 Dox., p. 475, 16-17. Cf. Aetius, i. 3, 15 i3, 3543, 4i 3, 11. 

38 Aetius, i. 3, 3- 

3 This should not need saying, since these parallels were noted long aga 
Diels (Dox., p. 179). Like many later interpreters, Diels failed to see 
the significance of the parallels for the fragment of Anaximander. 

40 Aristotle not only assumes that the early philosophers in general employ 
the principle of circular change; he uses this principle to refute their theo 
One of his arguments against Anaximander is that this principle disproves 
the existence of an infinite body apart from the elements (Physics 204 B 2 
205 A 1). He does not say that Anaximander recognized this principle bı 
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reasoning about the nature of the material cause.#* Theophrastus’ 
ention is evidently the same. The generation-destruction clause 
js not to be connected with the metaphor; and it does not 
refer to any special view of Anaximander but to the view that 


supposes Anaximander held in common with the other 


inti 


he 
Tonians. 
This solution does not remove all the difficulties from the pas- 


sage, but it does clear the way for understanding the function of 
the metaphor. Reference to the cycle of generation and destruc- 
tion is made parenthetically to identify the Infinite as the material 
substratum. The things generated from the Infinite and destroyed 
into it are things in general, including the heavens and the worlds 
jn them. The things of the metaphor are things of a special sort, 
things that are opposed and that wrong each other. The only 
such things of which Theophrastus speaks are the ‘so-called 
elements’. The gist of the passage, then, is this: Anaximander 
declared the Infinite to be the principle of all things (i.e. that out 
of which all things are generated and into which they are de- 
stroyed); and he said that the Infinite is some body which is not 
water or any of the other so-called elements, for, as he said, ‘they 
make reparation and satisfaction to each other for their injustice’. 
Thus, Theophrastus is quoting what appears to be Anaximandet’s 
justification of his own doctrine against Thales and any one else 
who made one of the opposed elements the primordial matter. 
The thread of the argument has been obscured, probably by 


# Tt can hardly have escaped either Aristotle or the Presocratics that, if the 
tock of primitive matter is infinite, circular change is unnecessary. It is 
necessary only if matter is finite, as it is in the system of Aristotle; for, if 
gange isnot circular, matter must eventually be exhausted. According to 
Bis G. p 3), Whose testimony on this point is evidently derived from 
Arisonle (Pyric 205 B 18-20) through Theophrastus, it was in order to 
Prevent the exhaustion of matter that Anaximander made his principle 
fin Tn this case, Anaximander did not argue the existence of his infinite 
Pteria] principle from the fact of ciscular change, as Aristotle would hold 
f the Metaphysics; and whatever he said about circular change was probably 

o change between things already differentiated from the Infinite. 


E W. Kraus, ‘Das W. e 
A Kean, Das Wesen des Unendlichen des Anaximander’, RAM, XCIII 


Reglecte Edi PEETS > 

ie its consequences; the implication is, rather, that if Anaximander 

Tag, Ployed the principle of circular change, he could not have set up his 
‘nite in the first place. $ 
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Simplicius.4? But it is clear that Simplicius, too, understood the 
subject of the metaphor to be the elements and took the metaphor: 
as Anaximander’s argument for the existence of a separate 


42 The immediate passage containing the fragment of Anaximander readsy) 
UE dy B 4 yéveols eon rots obo, xal Thy #lopay els raira yiveoðat xarà 73 pedia 
BiSdvar yàp ard diwy xal rlow Abýdos rûs aBuxlas xarà vy 708 xpóvou ráa 
rourixusrépois obras évipacw ačrà Ayav (Dox., p. 476, 8-11). Damage to the) 
text has certainly accompanied or caused the confusion of the argument) 
and no certain reconstruction can be made. The following comments are 
offered on some details: 

(1) e dv 82 i yéveols dors rots obor xal rip #lopdy els rabra ylveoðar, Chetnisg 
(op. cit., pp. 376 £.) sees in the use of the plurals (dv and 7aĉra) evidence that 
Theophrastus knew that the Infinite was a multitude of bodies and not ay 
single entity. Since, however, the clause is a generally applied formula of 
‘Aristotle and is probably not even a paraphrase of Anaximander’s words, 
the plurals cannot have this significance, Probably they have no special 
significance at all. Aristotle sometimes uses the plural in such statements 
(Metaphysics 1000 B 25-26, De Generatione 325 B 18-19), and sometimes the) 
singular (Metaphysics 983 B 8, Nicomachean Ethics 1173 B 5-6); and in two) 
otherwise identical passages the manuscripts agree on the singular in one 
place (Pysies 204 B 33-34), while in the other some manuscripts read the 
singular and others the plural (Metaphysics 1066 B 37, on which see Ross's 
critical apparatus). The fact that Actius always expresses the formula in the) 
singular is probable evidence that Theophrastus had done so, as Aristotle) 
does at Metaphysics 983 B 8. It will be noted, too, that immediately before) 
the sentence in question Theophrastus uses the singular £ fs of the Infi 
(Dox, p. 476, 7). This proves that, even if &Æ dv is from Theophrastus, 
does not consistently regard the Infinite as a pluralit 

(2) (a) xara 73 xpedy, (b) xarà rù» 708 xpévov régw, The first of these ma 
be from Anaximander; the second has a Peripatetic flavour (cf. Aristot 
Politics 1261 A 34, Meteorologica 351 A 25-26; Theophrastus, Metaphy 
6 b 27—7 a 15). Dirlmeier (‘Die Satz des Anaximandros von Milet', Rd 
LXXXVII [1938], 380 £.) suggests that the second is Theophrastus’ 
phrase of the first and that Theophrastus is interpreting Anaximanders: 
reference to necessity as meaning that change is not chaotic but is governa i 
by a temporal order. This suggestion is given weight by several otheg 
passages derived from Theophrastus. Physical Opinions, Frag. 1 (Dox. P ATA 
1-2): mot (Heraclitus) òè xal réger rwd xal xpóvov dpiopévoy ris Tot Koa 

eke can Gee f 


peraBodjs xará twa eipappérny dvdiyny 


. . mávra 88 ylveaBan xaf 


Diogenes Laertius, x. 7-8 (on Heraclitus) 
pér .. . (8) +++ yerdaBal re aùròv èx mupds xal nddw eenupotoBar xará 
epidbous évadXaf rev ovpavra aldva: roGro 88 yiveoðar Kab” eipapuériy. 
Diogenes Laertius, viii. 84: č% (Hippasus) 8 xpóvov dpa 
toô kéopou peraßohîs- q 
Hippolytus, Refut., i. 6, 1: ofros (Anaximander) åpxù» én ray Svraw guint 
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nite. Immediately after the metaphor he adds the comment that 

jmander observed the change of the elements into one 
another and thought, therefore, that the substratum must be other 
than the elements. 43 

Theophrastus does not say by what intermediate step he believes 
Anaximander to have proceeded from the opposition of the ele- 
ments to the conclusion that the Infinite must be other than the 
elements. The missing step may be readily supplied: if one of the 
elements were the Infinite, the other elements could no longer 
restrain its injustice by compelling it to pay retribution, and they 
would, consequently, be destroyed by it. The argument is given in 
full by Aristotle in the first of his interpretations mentioned above. 
He says that some philosophers set up the Infinite as the source of 
the elements and other than them because the elements are con- 
trary to one another and, if one of them were infinite, it would 
destroy the others.++ He does not mention Anaximander by 
name, but it is almost certain that he is thinking primarily of 
him. Theophrastus has accepted Aristotle’s reconstruction of 
Anaximander’s reasoning and has submitted Anaximandet’s 


Infi 


4 Dox., p. 476, 11-14. +4 Physics 204 B 22-9. 


elpov, e€ Fs ylveoBar rods odpavods Kat ròv ev abrots Kdopov . . . Méyer BE 
Apsvor ús dpropens rûs yerécews Kat rôs odolas Kal ris flops. 

In all four passages, change is related to some sort of temporal order. In 
the first two passages the temporal order is linked to necessity or fate; and 
Some reference to fate was probably also found in the source of the third, 
Since Theophrastus seems to have treated the doctrines of Hippasus and 
Heraclitus as identical in most important details, Finally, the parallel should 
be noted between the fourth passage and the sentence in Theophrastus 
immediately before the passage under examination: é ñs dravras ylveoðat 
Tovs ovpavods Kai rods év abrots xógpovs (Dox., p. 476, 7-8). No one of these 
Bric, aiena is conclusive, but taken together they allow a reasonable 
fee necessity and the temporal order were linked in the original 
ae re rastus also and that they referred to the generation and des- 

x of the heavens and the worlds in them. Thus, Theophrastus may 
© written: g fs dmavras . . . kóapovs xarà rò xpedy xal rh roô xpóvov 


Es or ef dv 8 yéeos rots odor, xal rhv POopdy els rara ylvecBar xarà 


rod xpévou rdgw. W. Jaeger (Paideia? trans., p. 159), taking 
xpóvov tdéw with the justice metaphor, translates rdfis as 
and he uses as evidence legal expressions like rdrrew Sikyy. 


€ passages i ma i 
Eeoae noted aboye, pacticulesy the dirst, make this interpretation 


k 
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metaphor as evidence—possibly the very evidence used by 
Aristotle in the first place. 

Aristotle and Theophrastus assume that by the Infinite Anaxi- 
mander sought to correct doctrines whose single infinite material 
principle was one of the elements; he had, like the other Tonians, 
accepted as real the diversity of the physical world, but he had 
seen that the consequence of the destruction of opposites by one 
another must be that in a universe such as Thales’ there could 
never be anything but an infinite mass of one element. Now, the 
name given by Anaximander to his principle does suggest that he i 
may have reasoned that the infinite diversity of things could be 
accounted for only by some principle that was no single thing but 
was the source of all things. But Theophrastus and Aristotle 
throw no light on what his reasoning was. Their interpretation 
clearly presupposes that he had subscribed to the specifically 
Aristotelian notion of the equilibrium of the contraries and the 
genesis of the four simple bodies through the interaction of thecon= 
traries on undifferentiated matter.45 This interpretation is proved) 
unhistorical if only by the fact—acknowledged by Aristotle him- 
self—that Empedocles introduced the concept of four elements. 
‘The further errors in supposing the Infinite to be undifferentiated 
matter in the Aristotelian sense will be demonstrated presently, 

The implication of such a material principle as Aristotle and 
‘Theophrastus attribute to Anaximander would for them be that) 
all change must be qualitative.*° But Simplicius, probably om 
Theophrastus’ authority, says that Anaximander held generation 
to be not the qualitative change of the material principle but the 
separation of the contraries due to eternal motion.4? Simplicius” 
4s Cherniss, p. 28. 46 Aristotle, De Generatione 314 A 8-11, 314 B 1-4. 
47 Dox., p. 476, 13-16. (CF. Aristotle, Physics 187 A 26-31.) This is the 
source of all later doxographical statements that attribute eternal motion to 
Anaximander, It is impossible to determine what first-hand evidence Theod 
phrastus had for it. Probably he has merely drawn his own conclusion ft 
Pome of Aristotle’s general statements about early views of change. In the 
Metaphysics (984 A 27-9) Aristotle says that the early monists had not troubled: 
to give a cause of motion, the implication being that motion simply exists, 
without a cause of its beginning or its end. Elsewhere he says that thi 
physicists who posit a single principle declare it to be in motion (Physi 
184 B 15-18) and that those who hold that there are infinite worlds, some, 
coming into being and some perishing, declare that motion is eternal (Physite 
250 B 15-20). But, again, he implies that Leucippus was the first to S 
teat motion is eternal (Metaphysics 1071 B 26-33; cf. Cherniss, p. 173, 9- 128) 
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notes that this is the reason why Aristotle groups Anaximander 
with Anaxagoras. In a later passage he says that according to 
Theophrastus, too, the doctrines of Anaximander and Anaxagoras 
lar, for Anaximander said that in the process of separation 
from the Infinite like is borne to like and that particular things 
such as gold and earth are not generated but have existed pre- 
viously in the Infinite.*8 Theophrastus believes that the material 
principle of Anaxagoras may be considered either as a mixture of 
infinite particles or as a single body that is indeterminate in kind 
and size. In either case, he concludes, the material principles of 
‘Anaxagoras and Anaximander would appear to be similar. 

The meaning of this last passage is obvious: Theophrastus 
thinks it possible to consider the material principle of Anaxi- 
mander both as a single indeterminate body and as a mixture. 
Since these two concepts appear to be incompatible, modern 
scholars who believe Anaximander to have been a monist have 
sought to rescue Theophrastus from this difficulty by arguing that 
he does not mean to attribute a mixture to Anaximander.49 Their 


are simi 


W Dox., p. 479, 2 f 
4 E.g. Zeller, I, 279 ff. Zeller’s reasoning is throughout strongly influenced 
by his predisposition to take the accounts of Aristotle and Theophrastus at 
their face value. A detailed refutation of his view is not necessary. The ques- 
tion is settled by the correct interpretation of éxetvos (Dox., p. 479, 4). 
Zeller (I, 280, n. 5) refers this to Anaxagoras (as do Diels [ad /oc.] and Kranz 
[Vers., Il. p. 15, 24]); but, as Heidel points out (CP, VII [t912], 230, n. 3), 
éxeivos must be Anaximander. Not only does normal Greek usage require 
that this word refer to the former of the two names mentioned, i.e, Anaxi- 
mander; but, unless éxeivos is Anaximander, the comparison with Anaxagoras 
breaks down; and the reference to Anaxagoras by name in the following 
Sentence is not needed unless a change of subject is to be indicated. (If with 
Zeller we take éxetvos as Anaxagoras, the gist of the argument is: (1) Anaxa- 
Boras held the homocomery theory; (2) and Theophrastus says that Anaxa- 
Boras’ theory was like that of Anaximander; (3) for Anaxagoras held the 
homocomery theory. Even if we allow this curious reasoning to stand, is it 
Rot still implied that Anaximander held the homocomery theory ?) Further- 
ee ere H no basis for Zeller’s statement that, according to Theophrastus, 
a eer with Anaximander is contingent on the assumption that 
= oras’ material principle was unitary (op. cit., p. 280). The relevant 
ortion of the text reads: ‘kal obrw pèv ody’, gnol (Theophrastus), "AapBavdvreov 


Nuns dpyds dmetpous, comep pyra, ry 88 ris Kurioews Kal 


s l Bé ris Thy piw rev dadvrww tmodéBor plav elvat dow 
» Kat xar’ elBos Kai xarà péyebos, Srep dv Bdge PovreoDar Ayew, opPalver 


dpxůs adréy Nyew rýv re roð drelpov giaw xal ròv vov, Bore mávrws 
« 7h owparixd oroya mapamdyolus moâ "Avagidrdpe" (Dox., P. 479, 
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argument would make Simplicius guilty of misunderstandin, 
Theophrastus. But there is no reason to doubt that Simplicius ig 
reporting Theophrastus accurately; for Anaximander is treated 
as a pluralist by St Augustine, who wrote a century before 
Simplicius and derived material from Theophrastus through 
different line of transmission.5° The seeming contradiction of 
Theophrastus must stand. 
How Theophrastus can treat the Infinite both as a single body 
and as a mixture becomes apparent from the passage of the Physies 
in which Aristotle gives his second interpretation of Anaxi- 
mander.s! He distinguishes Anaximander, Anaxagoras, and 
Empedocles from the monists on the grounds that, whereas the 
monists derived plurality by condensation and rarefaction, these 
three separated the inherent contraries from their material 
principle. This principle he designates both as a mixture and as the” 
One; thus at the same time he sets Anaximander, Anaxagoras, and 
Empedocles off from the monists and he reduces them to essential 
identity with the monists by designating their principle as the 
One. He is enabled to do so without contradiction because he 
assumes that the mixture of these three is in fact not a mixture 
but a homogeneous body in which the four simple bodies are 
qualitatively suspended through the alteration of each in the direc- 
tion of its opposite. Hence, although his use of the word ‘separate” 
implies the pre-existence in the mixture of contraries as distin 2 
things, he is thinking of the contraries not as material ingredients) 
but as the limits of the alteration of the prime matter; by the’ 
inherence of these contraries in the One he means the potential 
inherence of the contraries in his chemical mixture; and by 
separation he means the actualization of these potential cong 
traries.52 This passage is almost certainly Theophrastus’ secom 
source, and his interpretation becomes intelligible in the light of it, 


so Augustine, Civitas Dei, viii 
s1 Physics 187 A 20-6, Here it is implied that the material principle of Ani 
mander was a mixture; it is expressly stated in a similar connection 
Metaphysics 1069 B 20-2. 
s52 Cherniss. pp. 140-42. 


16). Clearly, the last clause (core... ’Avagiudv8pq) is meant to gO with 
both its own sentence and the preceding one; the meaning is that, whethes 
Anaxagoras’ material principle be regarded as plural or singular, it is si 
to that of Anaximander. 
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By understanding Anaximander’s mixture in the special sense in 
which Aristotle does here Theophrastus may with indifference 
speak of it now as a unity and now as a plurality, since regardless 
of the term he uses the result is the same: the Infinite is a unified 
substratum for alteration, and separation from the Infinite is 
simply that alteration. 

‘That Anaximander or any of the other Presocratics should have 
conceived the mixture in this way is highly improbable. Such a 
mixture presupposes the Aristotelian concept of qualitative 
change, a concept which, as has been seen, cannot have been held 
by any Presocratic, The mixture of the Presocratics in general 
was simply an aggregate of infinitesimal particles of things, and 
generation from the mixture was the separation of these particles. 
If Anaximander did speak of inherence in the mixture, then, he 
meant the inherence of actually existent things and not the in- 
herence of anything like the Aristotelian contraries. If he referred 
to the Infinite in language that would suggest to the Peripatetics an 
indeterminate substance, he meant simply that in the Infinite 
no one thing so predominates as to give the Infinite any one 
definite character.53 Very probably he did think of the Infinite as 
containing particles of contrary things; but, apart from the 
accounts of Aristotle and Theophrastus and the doxography 
dependent on them, there is no evidence for the current notion 
= these contrary things were prototypes of the four simple 

odie 

If Aristotle has misinterpreted both the nature of the Infinite 
and the nature and functions of its constituent parts, and if 
Theophrastus has merely repeated his misinterpretation, what 
positive historical value have their accounts? Their attempt to 
make a monist of Anaximander is on a par with their similar 
treatment of Anaxagoras and Empedocles and is no more or less 
credible. But what is significant is that they feel constrained to 
epee mander with the pluralists at all. Since the result of 

nterpretation is that he turns out to be a monist, there 
esa to be no reason that they should not have considered 
fo. ae monist from the outset if they had any good evidence 
g s0.54 The grouping of Anaximander with the pluralists, 


the: 7 i iti 

en, may be of some importance as a recognition of the fact 
s A 
s, W. A. Heidel, AGP, XIX (1906), 345 f. 
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that, however his doctrine may have differed from that of Anaxa- 

goras or Empedocles, it was more closely related to theirs than to _ 
the monists’. Furthermore, it should be noted that, although the 
interpretations of Aristotle and Theophrastus are responsible for 
the emphasis placed on contrariety in later accounts of Anaxi- 
mander, their interpretations hardly justify that emphasis. In his 
second interpretation Aristotle’s aim is to prove that Anaxi- 
mander recognized the function of contrariety in generation. He 
therefore fixes attention on the contraries because they ate the 
only products of the separation from the Infinite that are im- 
portant for his argument. He may intend to give the impression 
that all the products of separation are contrary, but he does not 
specifically say that Anaximander himself stated so. He speaks of - 
the separation of contraries from the mixture of Anaxagoras in 
the same context, although a few lines later he makes it clear that 
he is aware that the homoeomeries include such things as flesh 
and bone.’ Theophrastus evidently believes that Anaximander’s” 
theory of change was like the homoeomery theory of Anaxagoras, 
and he gives as examples of things separated from the Infinite not 
only the contrary earth but also gold.s° Having seen in his account ~ 
of Thales and Hippo how he may overinterpret Aristotle's 
association of two philosophers, we may doubt that he has any 
better authority for attributing the homoeomery theory to Anaxi- 
mander than Aristotle’s statement that both Anaximander and 
Anaxagoras employed the process of separation from the mixture. 
But at any rate Theophrastus is probably near the truth of the 
matter. Despite their attempt to reduce Anaximander to the terms 
of their own doctrines, therefore, both Aristotle and Theo= 
phrastus give indications of knowing that Anaximander was al 
pluralist. And, however questionable may be the basis of Theo- 
phrastus’ attribution of the homoeomery theory to Anaximander, 
the fact that he makes this attribution means that testimony 
derived from him cannot be used to support the modern view that) 
all the ingredients of the Infinite are contrary. 


ANAXIMENES AND DIOGENES 


Theophrastus says that Anaximenes agreed with Anaximander it 
declaring the substrate to be one and infinite but differed from him 
sé Dox., p. 479, 4-7 


ss Physics 187 A 20-3. Cf. 187 B 2-7. 
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jn making ita qualitatively defined substance, air.57 This principle, 
Anaximenes thought, varies in density and rareness; as it is 
rarefied jt becomes fire; as it is condensed it becomes wind, 
cloud, water, earth, and stone according to the degree of con- 
densation; and from these things the others are derived. Like 
Anaximander, he maintained that motion is eternal and that 
change is caused by it. The core of this passage is Aristotle’s 
statement in the Metaphysics that Anaximenes and Diogenes 
believed air to be prior to water and to be the most primary of the 
simple bodies.58 The rest is for the most part drawn from other 
statements made by Aristotle regarding the monists in general 
without special reference to Anaximenes. He says that all the 
ysicists consider the infinite an attribute of one of the elements; 


ph 


al Opinions, Frag. 2 (= Dox., pp. 476, 16—477, 5 = Simplicius’ 
26—25, 1). Elsewhere Simplicius says én). . 
@céppacros ev 
(Dox., p. 477, n. 1 = Phys., p. 149, 32 f). This sentence is strange because, 
on the authority of Theophrastus, Simplicius ascribes rarefaction and con- 
densation to Hippasus, Heraclitus (Dox., p. 475, 15-17) and Diogenes of 
Apollonia (Dox., p. 477, 9). The suggestions that póvov = pórov (Diels) 
and that spérov should be read for uóvov (Usener) are not convincing. If 
Theophrastus meant mpéros there is no reason why he should have risked 
ambiguity by using yévos with the meaning pros; and that Simplicius 
understood him to mean dvs is shown by Simplicius’ next sentence, 
Bov 8è cs Kal of dMor rH pavdryte Kal munvdryre expGvro (Phys., p. 150, 1-2). 
It is possible, of course, that Simplicius misunderstood ‘Theophrastus or 
that Theophrastus simply contradicted himself (for similar contradictions 
see Theophrastus, De Sensibus, 38, and Stratton, ad loc.; Aristotle, De Gener 
tione 323 B 10-11 and Cherniss, p. 91, n. 387). But if neither is the case, it is 
difficult to see how Theophrastus could have denied rarefaction and con- 
densation to Diogenes. Probably, as Zeller suggests (I, 322, n. 1), Simplicius 
is thinking only of the earliest Ionians. Aristotle’s assertion that all the 
monists employed rarefaction and condensation (Physics 187 A 12-16; 
cf. De Caelo 303 B 13-17) is only what he considers to be the consequence of 
a single material principle. Very probably neither he nor Theophrastus had 
any knowledge of how Thales accounted for change; both ascribe to Anaxi- 
Mander the mechanism of Anaxagoras; and the vagueness of Aristotle’s 
Teference to Heraclitus’ mechanism of change suggests that he was not sure 
Cf Heraclitus’ meaning. Theophrastus could attribute rarefaction-condensa- 
a to Heraclitus and the other monists on the grounds that this was the 
Qol mechanism of change possible in their systems. His statement regarding 
> ee probably should not be taken to mean that he thinks no other 
Baily 5 employed rarefacti n-condensation but that Anaximenes was the 
Srly one who did so explicitly (cf. Dox., p. 493, 51 uros Ñ nddora), 
letaphysics 984 A 5-7. 


. rotrov póvov (i.e, 
loroplg riv pávwow epnxe Kat riv mixvwow 
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that all the physicists who make the substrate one of the elements 
generate other things by rarefaction and condensation; that all 
who employ a single principle such as air or water believe that it 
is in motion; and that all who believe that there is an infinite Í 
number of worlds, some being generated and some being 
destroyed, assume that motion is eternal.s9 

When Theophrastus speaks of air as a unitary substrate and uses 
Aristotle’s technical word for this, he betrays once more the 
influence of Aristotle’s tendency to interpret the Ionian principles 
as substrates of alteration; and it is safe to assume that his use of 
the word implies all the significance attached to it by Aristotle.60 
One consequence of Ionian monism is, according to Aristotle, 
that generation and destruction must be the qualitative change of 
the substrate; and, in order to accommodate the Ionian rarefaction 
and condensation theory to his own theory of qualitative change, 
he equates the rare and dense with the hot and cold, which are his 7 
contrary forces. The result of this for Anaximenes is that air 
becomes, in fact if not in name, a homogeneous and qualitatively 
neutral body that is subject to alteration by the hot and cold. As” 
in the case of Anaximander, however, Theophrastus makes stated 
ments about Anaximenes’ principle which would prove that air ist 
not a substrate in the Aristotelian sense. The very name of 
Anaximenes’ principle shows that he did not conceive it as qualita- 
tively neutral, and Theophrastus makes a point of distinguishing 
Anaximenes from Anaximander by the fact that air is qualitatively” 
determined while the Infinite is not. And that air is not homo= 
geneous and that the differentiation of air is not alteration is 
shown by the parallel he finds between the mechanism of change 
employed by Anaximenes and Anaximander. In saying that Anaxi= 
menes, like Anaximander, explained change by eternal motion: 
must mean that change results not from alteration but from so! 
mechanical process which causes the emergence of things that are 
differentiated in their degree of extension and compression. 


59 See notes 19 and 47. 

60 Theophrastus calls air 4 Sroxeyévy guois. See note 12. 
6t De Generatione 330 B 7-13. 

62 Despite his interpretation of rarefaction and condensation as qualitative 
change, Aristotle, too, in one passage recognizes what must have been the 
general view of the Presocratics on this matter. He says that all affecti 
have their source in condensation and rarefaction, that heavy and light, 
and hard, hot and cold, are considered to be forms of density and rarity, 
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It is likely that Anaximenes did consider fire, wind, cloud, 
water, earth, and stone to be products of the rarefaction and con- 
densation of air. But it is doubtful that, as Theophrastus says, he 
derived other things from these. Theophrastus apparently sup- 

oses that he used two distinct processes of generation: rarefaction 
and condensation, by which he accounted for certain primary 
differentiations, and combination, by which he formed compound 
things from these primary differentiations. But, if Anaximenes 
was satisfied to explain such seemingly diverse things as stone and 
cloud by the single process of rarefaction and condensation, it is 
hard to imagine that he would have felt the need for any kind of 
secondary process. And, since the sole difference between the 
supposed primary bodies is one of extension, the difference 
between the compounds of these bodies would presumably be the 
same, so that in its effect combination would be identical with 
rarefaction and condensation. The double process is needed only 
if the primary bodies are elements. Undoubtedly Theophrastus 
thinks that they are. Aristotle’s theory is that the four simple 
bodies are produced through the action of the contraries on pri- 
mary matter and that compound bodies are combinations of the 
simple bodies. Theophrastus has found both substratum and 
contrariety in Aristotle’s treatment of Anaximenes; and these two 
originative sources give rise to bodies which, although more 
numerous, are approximations of the Aristotelian simple bodies. 
The error in thinking that the differentiations of air are simple 
bodies of this sort needs no demonstration. It is sufficient to note 
that the Aristotelian theory involves qualitative change. Indeed, 
to postulate simple bodies of any sort is possible only if Anaxi- 
menes fails to apply his rarefaction-condensation principle 
rigorously. Either he did so fail, or—what is more likely—the 
things cited by Theophrastus are not primary differentiations at all 
but are merely a few striking examples drawn by Anaximenes 
from the whole scale of density, probably with the purpose of 
illustrating the operation of his theory. 

Theophrastus, like Aristotle, groups Diogenes of Apollonia 


63 ( 8 5 ms 

E ma (Acad, ii. 37, 118), who is dependent on Theophrastus, goes even 
E her than Theophrastus. He names the products of air as fire, water, and 
arth, and he says that other things are formed from these. 


that condensati : or Sm 
{it condensation and rarefaction are combination and separation, by which 
caused the generation and destruction of substances (Physics 260 B 7-12). 
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with Anaximenes as holding the theory that air is the principle of 
things.®* He says, further, that Diogenes, too, maintained that air 
is infinite and eternal and that the form of other things comes to be 
from it when it is rarefied and condensed, i.e. when it changes in 
its modifications. 

In extant fragments Diogenes does describe air as an eternal and 
undying body, and he does say that there are modifications of air 
due to differences in heat and cold, dryness and dampness, greater 
and less mobility, etc., which arise and pass away.°S Theophrastus 
probably had the writings of Diogenes available, but his treatment 
of Diogenes here is essentially the same as his treatment of 
Anaximenes and is probably from the same source. Diogenes’ 
writings are at any rate no protection against the influence of 
Aristotle. With Aristotle, Theophrastus infers that, since the 
principle is referred to in the singular, unity in the Eleatic sense is 
meant. The eternity of the principle as opposed to the transitori- 
ness of its modifications points to its being a persistent substrate 
of change. And the identification of rarefaction and condensation 
with qualitative change is facilitated by the fact that Diogenes 
seems himself to have equated the rare and dense with the hot and 
cold.67 But the air of Diogenes is no more an Aristotelian sub- 
strate than is that of Anaximenes. When he refers to air as ‘mani- 
fold’, he is referring not to the qualification of air by the contraries 
but to the numberless modifications that he says ‘are in it’. These 
modifications are quantitative. He says that all things have a 
share of air but the share of each thing is not the same as that of any 
other thing. To be sure, he distinguishes the different forms of air 
by their heat and cold, etc.; but there can be no question that the 
basic difference between things is in their density.°* 

6 Physical Opinions, Frag. 2 (= Dox. p. 477, 5-11 = Simplicius, Phys 
P 25, 1-7). 

65 Diogenes, Frags. 5 (Vors., II, 61, 10-14), 7 and 8. 

66 The detailed information given by Theophrastus on Diogenes’ psycho- 
logical theory (De Sensibus, 39-48) indicates first-hand knowledge of Diogenes! 
work. Simplicius (Phys., p. 25, 7-8) says that Diogenes’ writings were extant 
in his time. In preserved fragments Diogenes does not say that air is infinite. 
Theophrastus may have got this from Aristotle’s assertion that all physicists 
regarded their principles as infinite (Physics 203 A 16-18). So too, the des- 
cription of air as eternal may be from Aristotle’s similar statement about the 
infinite principles of the physicists (Physics 203 B 13-15). 

Frag. 6 (Vors., II, 65, 13-14). 

68 Frag. 5 (esp. Vors., Il, 61, 11-14 and 62, 3-5). 
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The grouping of philosophers that Theophrastus has taken 
from the Metaphysics has here resulted in a serious misrepresenta- 
tion of doctrine. Aristotle is convinced that the material monists 
did not—and could not—answer the problem of efficient causality, 
and he makes no distinction between the early and late monists in 
this regard.° Thus, Diogenes is represented as differing from 
Anaximenes only in being after him in time. Aristotle asserts, 
further, that it is unlikely that one of the elements is the cause of 
the goodness in things or that the materialists should think that it 
js.70 Now, the doctrine that Aristotle here rejects as inconceivable 
is precisely that maintained by Diogenes. He introduces Intelli- 
gence as the cause of motion and of the best possible order in the 
world, and this Intelligence is a form of air.7! It must have been as 
obvious to Diogenes as it was to Aristotle that material monism 
was no longer tenable if it failed to cope with efficient causality. 
Diogenes attempted to preserve the earlier doctrine by in- 
corporating in it later notions about the cause of both motion 
and order. Aristotle’s suppression of this part of Diogenes’ 
doctrine, in complete disregard for Diogenes’ clear statements, 
is a criticism based on his own presuppositions about the final- 
efficient cause. The offhand manner in which he rules out even 
the possibility that the cause of goodness should be material is 
intended to dispose of doctrines like that of Diogenes as being 
not worth further comment. His silence about Intelligence falsifies 
Diogenes’ doctrine, but his motive is clear. Theophrastus acknow- 
ledges Diogenes’ connection with the late physicists by saying that 
Diogenes wrote for the most part in an eclectic manner and agreed 
in some points with Anaxagoras and in others with Leucippus.”* 
By the reference to Anaxagoras is probably meant, among other 
things, Diogenes’ adoption of Intelligence as the final-efficient 
cause, but Theophrastus does not, like Aristotle, give any reason 
for excluding this cause from his account. 
© Metaphysics 984 A 16-29. 

7 Metaphysics 984 B 11-14. 

Frags. 3, 4 and 5 (Vors., II, 61, 4-8). 

, P- 477, 5-8. Neither Aristotle nor Theophrastus enumerates Dio- 


genes’ borrowings from these philosophers. On this sce Zeller, I, 354 ff. 
Theophrastus says that Diogenes was almost the last of the physicists. 
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EMPEDOCLES 


According to Theophrastus, the material principles of Empedocles 
are four—fire, air, water, and earth—which are eternal but change 
in number owing to aggregation and segregation.’ The principles 
in the strict sense, those by which the four elements are moved, are 
Love and Strife; for, as Empedocles held, the elements must be 
continually in alternate motion, being at one time aggregated by 
the force of Love and at another time segregated by the force of 
Strife. Theophrastus quotes from Empedocles: ‘at one time all 
uniting in one through Love, at another being borne apart by the 
repulsion of Strife’.7+ This quotation, we must suppose, is the 
authority for Theophrastus’ report. 

If Theophrastus has consulted the works of Empedocles, he has 
done so, apparently, only to find support for the interpretation of 
Aristotle; for his account is in all essentials the same as the descrip- 
tions of Empedocles’ material and efficient principles in Meta- 
plysics A.75 Probably the verses that Theophrastus quotes were 


73 Physical Opinions, Frag. 3 (= Dox. pp. 477, 16—478, 15 = Simplicius, 
Phys., pp. 25, 19—26, 4). Theophrastus says that Empedocles was born not 
long after Anaxagoras and was the admirer and follower of Parmenides 
(Dox., p. 477, 17-18. See note 75). 

74 Dox., p. 478, 8-10 (Empedocles, Frag. 17, 7-8). 

75 Metaphysics 984 A 8-11; 985 A 21-33. 

Aristotle remarks that Anaxagoras was prior to Empedocles in age but 
later in works (Metaphysics 984 A 11-13). He is apparently attempting to 
justify his treatment of Empedocles before Anaxagoras by showing that in 
the real sense Empedocles was prior to Anaxagoras just as his four material 
principles are a logical step between the single principle of the Ionians and 
the infinite principles of Anaxagoras, Since Aristotle is prone to identify 
chronological and logical order, the fact that he considers such a remark 
necessary may indicate that it was generally known that Anaxagoras was born 
earlier than Empedocles. Theophrastus may have had good reason for adding 
that the difference in ages was not great; but it is at least equally possible that 
he has merely drawn his own conclusion from Aristotle’s remark (cf. Ross 
on Metaphysics 984 A 12; Cherniss, p. 219, n. 5; and C, E. Millerd, On the 
Interpretation of Empedocles, p. 13). Simplicius says that Empedocles was 
Tlappevibov . . . Gpwriis xal mdqoaor}s xai čr padov rv TTvBayopelam 
(Dox., p. 477, 18). Of Empedocles’ relationship to the Pythagoreans, Diels 
(ad loc.) tightly says, ‘narratio de Pythagoreorum disciplina aut aliena est @ 
Theophrasto aut certe immutata redditur a Simplicio’, Diogenes Laertius 
(iii. 55) states: d 8¢ @edgpaoros Happeri8ov dnot Lnhoriy airéy yevéoða: rat 


apni ev rois rojuace Kal yàp éxeivov ev Exear rò mepi dicews eeveyxeiy Myat 
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the basis for part of Aristotle’s account. The only point at which 
he differs from Aristotle is in his assertion that the alternate 
motion caused by Love and Strife was continuous. The source for 
this is apparently the verse of Empedocles immediately preceding 
the verses quoted.7° In Metaphysics A Aristotle does not specify 
whether Empedocles held that motion is continuous or not; but 
in that context at least he would probably agree with Theo- 
phrastus, since the only distinction he makes there regarding 
motion is that the Eleatics denied it and the other Presocratics 
accepted its existence with or without stating a cause for it.77 
Since Aristotle and Theophrastus assume that Empedocles’ 
principles can be adequately expressed in terms of the Peripatetic 
material and efficient causes, they treat the four elements as 
permanent, inert masses of substance that are in themselves in- 
capable of motion and they treat Love and Strife as two im- 
material, universal motors that act upon the elements. The degree 
to which Theophrastus has carried this identification of Empe- 
docles with the Peripatetics is shown clearly by his designation of 
Love and Strife as the ‘principles in the strict sense’;78 for this 
reflects the Peripatetic conviction that the form-efficient cause is 
more a principle than matter is. Enough of Empedocles’ work 
remains to allow a test of this interpretation, It is obvious from 
the fragment quoted by Theophrastus that the principles of 


7% Dox., p. 478, 4-7. Cf. Empedocles, Frag. 17, 6: kaè rate’ ddAdoaovra 
Biapmepés odBapd Ayer 
77 Metaphysics 984 A 27 ff. % Dox. p. 478, 3+ 


The indebtedness of Empedocles to Parmenides is evident not only in 
his mode of expression but also in his doctrine. But the use of mAyovacris 
by Simplicius—unless, of course, this was written by Simplicius for an original 
munýs preserved by Diogenes Laertius—seems to imply a closer relation- 
ship, that of student to teacher. In view of the relationships that Theophrastus 
attempts to establish between Anaximander and Xenophanes and between 
Xe nophanes and Parmenides, it seems not unlikely that he believes a similar 
relationship to have existed between Parmenides and Empedocles—and for 
similar reasons (see p. 119). Just as Aristotle represents the Eleatic doctrine 
5 a development from the Ionian monism but does not suggest a teacher- 
Pudet relationship between the two schools, so, too, by way of preface to 
Pa, cussion of Empedocles’ theory of efficient casuality, he remarks that 
rmenides had given Love an important place in his cosmogony (Mefa- 
{ties 984 B 25-31; cf. Chemis, p. 222), but he does not even hint that 
npedocles was Parmenides’ disciple. 
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Empedocles had certain resemblances to the Aristotelian material 
and efficient causes; but it is equally obvious from other frag- 
ments that there is no exact correspondence and that Empedocles 
did not define the nature and operation of his principles as pre- 
cisely as this interpretation would suggest. And, while he says 
that Love aggregates and Strife segregates the elements, he also 
attributes to the elements certain motions of their own.79 From 
this it follows that the four roots are not inert matter, and Love 
and Strife are not the causes of all motion. In fact, the fragments 
indicate that Empedocles thought of Love and Strife chiefly, if 
not exclusively, as effecting the formation and dissolution of 
organic compounds.%° 

In the latter part of his account Theophrastus attempts to show 
that Empedocles was not consistent in his use of Love and Strife, 
Not only did Empedocles assign the efficient power to Strife and 
Love when he said, ‘at one time uniting in one through Love, at 
another being borne apart by the repulsion of Strife’.8! Sometimes. 
he reduced Love and Strife to the level of the elements and thus 
posited six elements; for he said, ‘And at one time it parted 
asunder so as to be many instead of one;—fire and water and 
earth and the mighty height of air and dread Strife, too, apart 
from these, everywhere of equal weight, and Love, in their midst, 
equal in length and breadth.’#? This passage of Theophrastus has 
been cited as evidence that Theophrastus regards Love and Strife 
as no less material than the four elements and Empedocles himself 
so regarded them.* That these two forces are never matter in the 
sense that the four elements are, is, however, shown by their 
special functions and by the facts that they are seen only with the 
mind84 and are never, in the fragments, referred to as constituents 
of any thing.8s Furthermore, Theophrastus does not say simply 
that Love and Strife are elements; his objection is that sometimes 
they are like elements and sometimes they are not, ie. that 
Empedocles treated them both as material and as immaterial. 
What Theophrastus means by calling them elements becomes 


7 Empedocles, Frags. 17, 30-5; 21, 13-14. Cf. C. E. Millerd, op. tify PP» 
34 ff, and W. A. Heidel, AGP, XIX (1906), 365 £. 

o Millerd, op. cit., p. 38. ŝi Dox., p. 478, 6-15. 

8 Empedocles, Frag. 17, 17-20. 8 E.g., by Burnet, p. 232. 

8 Empedocles, Frag. 17, 21 and 25-6. 

8 E.g., Empedocles, Frags. 71 and 96. 
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clearer from related Aristotelian passages that probably influenced 
his criticism. 

In De Generatione Aristotle likewise attributes six elements to 
Empedocles,8¢ and once in the Metaphysics he distinguishes 
Empedocles’ Love from Anaxagoras’ Nous by calling the one an 
element and the other a principle.87 In the former passage he 
differentiates between the two efficient elements, Love and Strife, 
and the four material elements. The latter passage shows that his 
reason for calling Love and Strife elements rather than principles 
is not that he considers them to be of the same nature as the four 
elements but that they seem less immaterial than such efficient 
principles as Anaxagoras’ Nous. In a further passage he objects 
that Empedocles made Love both an efficient and a material 
principle;8* but this no more than the passages already mentioned 
is proof that he considers Love to be simply a material element. 
His argument depends solely on his conviction that the Sphere is 
a homogeneous compound and that Love, being part of it, must 
be material. The quotation given by Theophrastus indicates that 
he is following the same line of reasoning. The basis of his argu- 
ment is not so much the physical attributes of Love and Strife as 
the fact that these forces are listed along with the four elements as 
if all six were products of separation from the One. Theophrastus 
is misinterpreting the verses he quotes; for, when the elements are 
completely brought together by Love, Strife has withdrawn and 
is, therefore, not part of the Sphere.’ Furthermore, although 
his criticism is right in so far as Love and Strife are not consist- 
ently treated as immaterial forces, they are certainly more 
nearly immaterial than material; for Empedocles held that all 
space is filled by the elements,9° and Love and Strife operate 
on them not from without but from within as they do in living 
creatures, % 

The part of Theophrastus’ report that is based on the Metaphysics 
reproduces Aristotle’s interpretation accurately, But attention 
should be drawn to Aristotle’s other comments made there and 
elsewhere. To be sure, in the Metaphysics he refers, as Theophrastus 
does, to the four roots as elements, but he also calls them ‘the 


De Generatione 314 A 16-17. 87 Metaphysics 1091 B 11-12. 

5s Meaplysies 1075 B 3-4. CE. Cherniss, p. 108, n. 444. 

? Empedocles, Frags. 35 and 36. % Empedocles, Frag. 17, 32-3. 
Empedocles, Frags. 35, 9-113 17, 22-4. 
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so-called elements in the form of matter’, and by this vague expres- 
sion he signifies that the four roots do not accord exactly with his 
own concept of matter.9* He treats Love and Strife as efficient 
causes, but he places limits on the equation of them with his own 
efficient cause; for, while he grants that Empedocles had made 
greater use of these causes than Anaxagoras did, he objects that 
Empedocles still did not use them adequately or consistently.93 
The interpretation that Theophrastus adopts from Metaphysics A 
is only one of several offered by Aristotle. Although in the Meta- 
plysics Aristotle treats Empedocles as a material pluralist for 
whom apparent generation and destruction are merely the aggre- 
gation and segregation of four unchanging and distinct sub- 
stances, in another context he complains that Empedocles speaks 
both as a pluralist and as a monist.°* As a pluralist, he holds, 
Empedocles must distinguish between generation and alteration, 95 
When he makes Empedocles a monist, on the other hand, he 
treats the Sphere as a homogeneous substrate in which the con- 
traries inhere potentially.9* On this view the Sphere, not the ele- 
ments, is ultimate; and this Aristotle considers to have been 
Empedocles’ belief, contrary to what Empedocles himself had 
said.97 He holds, too, that, although Empedocles did not express 
himself clearly, he meant that Love and Strife were also the causes 
of good and evil, i.e. final causes.98 Again, he treats Love and 
Strife not as causes at all but as the states of the world at the 
moments of complete aggregation and segregation.” In Meta- 
plysies A he probably considers the operation of Love and Strife 
to be continuous; but in one passage of the De Caelo he makes 
Empedocles’ cosmic cycle start with a precosmical unified body in 
% Aristotle speaks of Empedocles’ elements as rà ds dv DAs dòe deyópeva: 
oroxeia, meaning by this that they do not accord exactly with his own 
concept of matter (Metaphysics 985 A 32; cf. Cherniss, p. 308, n. 67). 

93 Metaphysics 985 A 21~ he inadequacy he has in mind is Empedocles" 
failure to appreciate the full significance of his principles for the Peripatetics 
(ee, c.g., Metaphysics 984 B 32—985 A 10, 1000 A 24 ff.; cf. Cherniss, PPA 
230-4). 

De (iania 315 A 3-25. 

98 De Generatione 314 A 11-13; cf. Cherniss, pp. 106 f. 

96 Physics 187 A 20-6; cf. Cherniss, pp. 50-1. 

97 De Generatione 325 B 15-25; cf. Cherniss, p. 96. 

98 Metaphysics 984 B 32—985 A 10. Cf. Metaphysics 993 A 17-18, where 
Aristotle finds even the formal cause in Empedocles. 

99 Metaphysics 1004 B 29-34; cf. Cherniss, pp. 47-8. 
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a state of rest.!°° This interpretation is clearly incorrect since it 
ignores the fact that during both the increase of Love and the in- 
crease of Strife both Love and Strife are active. What matters is 
not that some of these interpretations are in greater or less agree- 
ment with the fragments but that each of them has as much claim 
to being Aristotle’s judgement as his interpretation in the Meta- 
physics has. A complete text of the Physical Opinions might reveal 
the same diversity in Theophrastus’ interpretations. For, although 
in his treatment of the principles he understands the activity of 
Love and Strife to be continuous, in the De Sensibus he assumes, as 
Aristotle does in the De Caelo, that only one force is active at one 
time and that during the period of Love only aggregation takes 
place.t9! 


ANAXAGORAS 


Theophrastus says that Anaxagoras was the first to change the 
opinions about the principles by supplying ‘the missing cause’ and 
that his material principles were infinite.'? He held that all the 


109 De Caelo 301 A 13-20; cf, Cherniss, pp. 194-6. 
101 De Sensibus, 20 (Dox., p. 505, 10-11). 
102 Physical Opinions, Frag, 4 (= Dox., pp. 478, 16—479, 16 = Simplicius 
Phys., pp. 26, 31—27, 23). 4 
“The account as given by Simplicius is repetitious and inconsistent, Cer- 
tainly only part of it is an actual quotation ftom Theophrastus. About this 
part there can be no doubt, since Simplicius repeats it elsewhere in the same 
form under Theophrastus’ name (Dox., p. 479, 9-16; ef. Simplicius, Phys, 
P. 154, 16-23). The rest, if not a quotation, is at least an accurate paraphrase, 
since it is paralleled by doxogtaphers who have derived material from the 
Physical Opinions by other lines of transmission (Dox. pp. 478, 18—479, 5 
CE. Vors., Il, pp. 19, 34—20, 8; 20, 13; 20, 37-83 47, 9-14). si 
Anaxagoras is said by Theophrastus to have shared the philosophy of 
Anaximenes (Dox., p. 478, 18-19). The doxographers say that Anaxagoras 
was the student of Anaximenes (Vors., II, pp. 5, 4-5; 8, 3-43 8, 36-7; 
8, 42-35 19, 4051), Anaximenes was probably dead before Anaxagoras was 
born (Burnet, p. 253). Aristotle connects the doctrine of Anaxagoras with 
that of Anaximander (Péysies 187 A 20-6), and ‘Theophrastus follows him 
in this (Dex., p. 479, 3-16). Theophrastus apparently thinks that the two 
philosophers were connected by more than the similarity of their doctrines 
tnd he has attempted to fit them into a scheme of teacher-student relation- 
ship. Philosophy begins with Thales; Anaximander is the student of Thales 
(Dox., p. 476, 3-4); after Anaximander, philosophy divides and one of his 
udents, Xenophanes (Dox. p. 482, 14-15), becomes the first of the Eleatics, 
while the other, Anaximenes (Dox. p. 476, 16-17), continues the tradition 
of the physicists; Anaximenes, in turn, is followed by Anaxagoras. 
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homoeomeries, such as water, fire, and gold, are ungenerated and 
indestructible and that apparent generation and destruction is due 
only to their aggregation and segregation. All things, he believed, 
are in all things, and a particular thing, such as gold, derives its 
character and name from the predominance of one thing in its 
composition; for he had declared that ‘in everything there is a 
portion of everything’ and ‘each thing is and was most manifestly 
those things of which it has most in it’,103 Theophrastus makes the 
comment that this theory resembles that of Anaximander, since 
Anaximander, too, held that in the separation from the Infinite 
like particles are borne to like and that particles are not generated 
but are already present in the Infinite. The difference between the 
two theories is that Anaxagoras posited Nous as the cause of 
motion and generation. Thus viewed, Theophrastus says, 
Anaxagoras’ material principles would appear to be infinite, and 
the cause of motion and generation would be one. He adds, how- 
ever, that if the mixture of Anaxagoras were understood as being 
one thing, indefinite in kind and size, it would appear that Anaxa- 
goras’ principles were two, the Infinite and Nous. Theophrastus 
remarks that this latter explanation is what Anaxagoras ‘would 
seem to mean’, 

‘The quotations from Anaxagoras establish that Theophrastus 
has used at least part of the work on which he is reporting. But 
the interpretation that he gives is throughout influenced by 
‘Aristotle. The statement that Anaxagoras made Nous the cause of 
motion and generation may, for example, have been derived from 
the text of Anaxagoras.'°4 But the statement that Anaxagoras first 
changed the opinions about causality by supplying ‘the missing 
cause’ is an interpretative comment and criticism derived from the 
Metaphysics and is understandable only on the thesis developed 
there. If this statement is taken by itself, granted the identification 
of Nous as the missing cause, there is still no indication of what 
the whole is from which Nous has been missing. And, even if it be 
supposed that the whole is the four Aristotelian causes, there is still 
the difficulty that Theophrastus attributes efficient causality to 
Parmenides, whom he presumably knew to be earlier than Anaxa= 
goras.10s In the Mesaphysics Aristotle states how Anaxagoras 
103 Anaxagoras, Frags. 11 and 12 (Vors., I, 37, 22-3 and 39, 6-7). 

10 E.g., Frags. 12 (Vors., II, 38, 5-6 and 10-12) and 13. 
105 Dox., p. 482, 13. 
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changed the opinions about causes and in what sense the cause 
that he proposed could be said to fulfil a lack. Parmenides had, 
according to Aristotle, used fire as an eficient cause; but, since 
such causes as this and the other elements are inadequate to 
generate the world, men were compelled by the truth to seek ‘the 
next cause’, for neither a material element nor chance could be the 
cause of the goodness and beauty in things. Anaxagoras, then, 
seemed like a sober man by comparison with the random talk 
of his predecessors when he declared that Nows is present through- 
out nature as the cause of order and arrangement, i.e. as the cause 
both of the goodness in things and of movement.!% This is un- 
doubtedly what Theophrastus means, too; Anaxagoras was the 
first to glimpse the final-efficient cause as something that must by 
its very nature be other than the elements, by which Parmenides 
and other earlier thinkers like him had explained motion. It 
should be observed, however, that, although Aristotle praises 
Anaxagoras as the discoverer of the final-efficient cause, he reports 
a tradition that Hermotimus had expressed the same views earlier 
than Anaxagoras.!°7 And he goes on to say that one might suspect 
that the first to seek after such a cause was Hesiod or Parmenides 
or whoever first made Love a principle and that Empedocles 
treated both good and evil as principles.'°° He promises that he 
will decide later how all these thinkers should be arranged with 
regard to the priority of their discovery.'°9 But he does not fulfil 
this promise, and Theophrastus has been content to accept his 
enthusiastic acclaim of Anaxagoras as proof that Anaxagoras was 
the first. 

The statement that Anaxagoras’ material principles are infinite, 
ungenerated, and indestructible and that apparent generation and 
destruction are due only to their aggregation and segregation may 
likewise be supported by the fragments of Anaxagoras."!° But the 
wording follows closely the wording of the Metaphysics! Clear 
1% Metaphysics 984 B 1-18, 20-2. 

_ Elsewhere Aristotle considers Nous not only as efficient and final (Mefa- 
f hysics 988 A 14-17, 988 A 3374 988 B 6-11, 1075 B 8-10; Physics 265 B 22-3) 
>ut also as formal (Metaphysics 989 B 16-19) and as equivalent to his unmoved 

over (Physics 256 B 24-7. Cf. Cherniss, p. 172, n. 122). 
a Metaphysies 984 B 18-20, 108 Metaphysics 984 B 23—985 A to, 
1 Metaphysics 984 B 31-2. 
2° Dox., p. 478, 21-3; of Anaxagoras, Frags. 1 and 17. 

Metaphysics 984 A 13-16. 
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evidence that Theophrastus is borrowing from Aristotle is his 
reference to the principles as ‘homoeomeries’. This word does not 
occur in the fragments of Anaxagoras; it is Aristotle’s translation 
into his own phraseology of Anaxagoras’ ‘seeds’, and it is a pos- 
sible translation because Anaxagoras included in his seeds sub- 
stances such as flesh and bone which Aristotle calls by the general 
term ‘homoeomery’.!? The importance of the word in the present 
context is that Theophrastus has followed Metaphysics A in giving 
fire and water as examples of the Anaxagorean homocomeries, 
These examples are misleading both with regard to the place of 
the elements in Anaxagoras’ philosophy and with regard to the 
opinion of Aristotle and Theophrastus on this question."!3 Thus 
far, in presenting earlier notions of matter, when Theophrastus 
has referred to the elements as principles he has meant the 
maxima membra; and, for lack of warning to the contrary, it is to 
be assumed that he means the same thing when he speaks of the 
doctrine of Anaxagoras. Now, Anaxagoras undoubtedly did think 
that there were seeds of the Empedoclean elements as well as of 
other things; and, since the Aristotelian term ‘homoeomery’ is 
used of the elements as well as of substances like flesh and bone, 
fire and water may be cited as examples that hold true for both the 
Aristotelian homoeomeries and the Anaxagorean seeds."+ But 
Aristotle himself knows that the seeds of the elements are not the 
maxima membra, and in the De Caelo and the De Generatione he 
distinguishes Empedocles from Anaxagoras by the observation 


that for the former the elements, i.e. the maxima membra, were 


ultimate and for the latter they were compounds of the homoeo= 


112 Anaxagoras, Frag. 4 (Vors., II, 34, 6-7); Dox., p. 478, 21; Aristotle, 
Metaphysics 984 A 14 (on which see Ross’s note). 

Aristotle is careful to say oxeBdv . . . dravra tà duowopeph, meaning by this, 
apparently, that there is only a rough correspondence between his homo= 
comeries and the principles of Anaxagoras. 

113 Burnet (pp. 262 ff.) holds, with Tannery, that the seeds contain portions 
of the ‘traditional opposites’ and that, according to Aristotle, the opposites 
have as much right to be called first principles as the homocomeries have. 
This view, while seeming in fact to be substantiated by the passages Of 
Aristotle and Theophrastus referred to above, is based on a misinterpretation 
of Physics 187 A 25 (see note 121). With regard to the fragments of Anaxagoras, 
it has been refuted in detail by C. Bailey (The Greek Atomists and Epicurlly 
pp. 538-42). 

114 Tn extant fragments Anaxagoras speaks of aldjp (Frag. 2) but not of fire: 
Fire is Aristotle’s interpretation. Cf. De Caelo 302 B 4-5. 
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meries."'5 And the fact that Theophrastus adds gold along with 
fire and water as an example of the homoeomeries is tacit recogni- 
tion that these are not elements in the Empedoclean sense.!!6 This 
being so, it may be asked why fire and water, rather than some 
unambiguous substances like flesh and bone, are given as ex- 
amples. The reason, although obscured by the patchwork form of 
‘Theophrastus’ accounts, is clear in Aristotle’s outline of the 
development of the material cause in the Metaphysics. Aristotle 
believes that all earlier theories of matter resembled his own and 
were an imperfect expression of it. The material principle towards 
which the earlier theories evolve is prime matter, and of this the 
simplest visible forms are the four simple bodies, which the early 
philosophers thought to be ultimate. The evolution of the material 
cause is, thus, the emergence of first one, then another, then 
all four of the simple bodies. The earliest monists each posited 
one of these as his principle; Empedocles posited all four; and 
Anaxagoras made his principles infinite.'7 The reference to 
fire and water as examples of Anaxagoras’ principles is meant to 
show that he does not stand outside of the general evolutionary 
pattern; his material principles were of the same sort as those 
of his predecessors and differed only in being numerically in- 
finite. 


115 De Generatione 314 A 18—B 1; De Caelo 302 A 28—B 3. 

Aristotle says that Anaxagoras thought the elements to be compounds 
of flesh, bone, etc.; but Aristotle does not mean by this that there were no 
seeds of the elements, The difference between Anaxagoras and Empedocles 
was that Anaxagoras, by postulating an infinite variety of elementary bodies 
and asserting that everything contained portions of everything else, elimin- 

the possibility of such simple bodies as the four roots of Empedocles, 
Aristotle might merely have said that, while the visible masses of the elements 
were pure and irreducible entities for Empedocles, Anaxagoras held that 
they contained portions of each other and of everything else. He makes the 
contrast sharper by the examples of Anaxagoras’ seeds he chooses, Empe- 
docles thought that bone and flesh were compounds of the elements, Anaxa- 
goras would admit that a piece of bone contained seeds of the so-called 
clements, but he would add that it also contained seeds of gold and stone, 
ctc., and that it was bone not because it contained seeds of the elements 
but because the seeds of bone in it predominated over the other seeds. 
In the same way he would maintain that what Empedocles called air con- 
tained seeds of bone, flesh, gold, stone, etc., but was air because of the 
predominance of the seeds of air. 
16 Dox., p. 478, 21. 
"7 Metaphysics 984 À 2-15. 
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For his assertion that all things are in all things and that a parti- 
cular thing such as gold derives its name and character from the 
predominance in it of one thing, Theophrastus has the evidence 
of the quotations that he makes from Anaxagoras.1'8 It does not 
follow, however, that he has made an independent evaluation of 
the evidence. Essentially the same description of the theory 
appears in Physics A in a passage that follows immediately after 
one that will presently be shown to have influenced the latter 
part of Theophrastus’ account. Aristotle describes the theory thus: 
everything is mixed in everything; things appear different from 
one another and receive different names according to the 
numerical predominance of one of the infinite particles in the 
mixture; nothing is purely and wholly white, black, sweet, flesh, 
or bone, but the nature of a thing is that of which it contains the 
most.!!9 This is clearly a paraphrase of the statements of Anaxa- 
goras quoted by Theophrastus or of others similar to them. In 
this case, again, Theophrastus has apparently adopted the inter- 
pretation of Aristotle and has filled in what he thinks is the pri- 
mary evidence for it. One notable feature of the present descrip- 
tions of both Theophrastus and Aristotle is that the homoeo- 
meries are no longer associated with the elements. The example 
used by Theophrastus is gold; and those of Aristotle are non- 
contrary things and contrary qualities such as might have been 
selected to prove the difference between the homoeomeries and 
the elements. 

In the fuller exposition of Anaxagoras’ theory to which Theo- 
phrastus proceeds in the latter part of his account, he returns to 
the view implicit in his reference to fire and water as homoeo- 
meries, and he tries to show that Anaxagoras shared the pre- 
suppositions on which the theory of the four simple bodies is 
premised.'2° This is the significance of his remark that the material © 
cause of Anaxagoras is the same as that of Anaximander and may 
be treated either as plural or single. He says that Anaxagoras 
‘would seem to mean’ that it is single, and from this it may be 
inferred that he knows that Anaxagoras did not actually say any- 
thing of the sort. His authority is now not the text of Anaxagoras: 
but the interpretation set forth in the passage of Physics A prez 


118 Dox., pp. 478, 23—479, 2. 
119 Physics 187 B 1-7. See note 121. 
129 Dox., p. 479, 2-16. 
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ceding that referred to above.!2! This interpretation has been dis- 
cussed in the section on Anaximander, but it should be reviewed 
here. Aristotle sets Anaxagoras, Anaximander, and Empedocles 
apart from those philosophers whose material principle is one, on 
the ground that for these three things are both one and many 
and generation is separation from the One of the pre-existent 
contraries. He knows that for all three the material cause prin- 
ciples are plural. His motive for reducing their principles to a 
unity is that he wishes to prove that these philosophers had a 
material principle that resembled his own prime matter. A 
similar motive is evident in a passage of Metaphysics A in which 
again the material principles of Anaxagoras are shown to be a 
unity.’ This latter passage is probably the immediate source of 
Theophrastus’ remark that Anaxagoras ‘would seem to mean’ a 


131 Physics 187 A 20-6, 

This passage has been frequently misunderstood. Aristotle says of Anaxa- 
goras and Empedocles: rév pè» (Anaxagoras) nepa rd re dpowpepů xal 
révavrla, roy 88 (Empedocles) rà xaňoúpeva oroixeia (Physics 187 A 25-6). 
Burnet and others have translated rd re duowpep® xal révavrla as ‘both the 
homocomeries and the contraries’, This translation cannot be correct. The 
point of Aristotle’s argument is that all the Presocratics made the con- 
traries principles (Physics 188 A 19) and the context shows clearly that the 
contraries are the only products of Anaxagoras’ mixture with which he is 
here concerned, In the phrase, rd re duoropeph xal rdvavria, he is defining the 
homoeomeries by hendiadys. The purpose of the whole clause in which it 
stands is to distinguish Anaxagoras and Empedocles with regard to the num- 
ber of their contrary principles; the homocomeries (i.e. the contraries) of 
Anaxagoras are infinite, but the elements of the latter are finite in number. 
‘A few lines later Aristotle says that, according to Anaxagoras, nothing is 
purely and wholly white, black, sweet, flesh, or bone, but the nature of each 
thing is that of which it contains the most (Physics 187 B 4-7). This has been 
cited in support of the view that Aristotle believes that both the homocomeries 
and the contraries are ingredients of particular things (G. Vlastos (Phil. Rev., 
LIX (1950), 52]). But this statement and the one quoted above are not to be 
taken together as part of a single interpretation. ‘This statement is part of an 
entirely different argument which is not concerned with contrariety at all but 
is directed simply against the infinity of Anaxagoras’ principles (Physics 187 A 
wicks A 18). For the purpose of this argument Aristotle temporarily 
Sa = Point of view and leaves aside the question of contrariety as such. 
iee ure, he mentions the contraries, white, black, and sweet, but these are 
ha contrarios in the sense that was used in Physics 187 A 12-26, They are 
aor principles of generation, but they are, along with flesh and bone, 
simply some of the infinite ingredients of the mixture. 

Metaphysics 989 A 30—B 6, B 16-21. 
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single thing by his material cause. In this instance Aristotle is 
trying to identify Nous and the homoeomeries with his pair of 
causes, form and matter. He says that, ‘if it were assumed that 
Anaxagoras posited two elements, the supposition would be 
thoroughly in accord with an argument which Anaxagoras did 
not state but which he would have accepted if anyone had led him 
to it’.23 As Aristotle admits, he is not stating Anaxagoras” 
doctrine but is giving it a logical development that Anaxagoras 
had neglected. 

At the beginning of his report Theophrastus, following 
Metaphysics A, has said that Anaxagoras explained apparent 
generation and destruction by aggregation and segregation, and 
later he has explicitly attributed this theory to him again.!24 But 
the consequence of the view that Anaxagoras’ mixture is a single 
indeterminate thing is that this mechanism is no longer suitable, 
since every particle of the mixture will be identical with every 
other. Theophrastus does not say what he now conceives the 
generative process to be. But, in the opening sentence of the pas- 
sage in which this account occurs, Simplicius says that the prin- 
ciples of Anaxagoras are contrary; and, whether or not Simplicius 
is quoting from Theophrastus, this is undoubtedly how Theo- 
phrastus understands the homoeomerties, since contrariety is an 
essential part of Aristotle’s interpretation of the mixture as a single 
thing.125 Aristotle states what the contrariety means for Anaxa- 
goras’ theory of generation and distinction: the genesis of a speci- 
fic thing is qualitative change.'*° Thus, the homoeomeries are not 
physical ingredients of infinite variety, but contrary forces 
inherent in the mixture; and separation from the mixture is not @ 
mechanical process but the actualization of the inherent contraries. 
What had started as a correctly and clearly stated doctrine of ‘like 


123 Metaphysics 989 A 30-3. 124 Dox., pp. 478, 22-33 479, 4-6. 

125 Dox., p. 478 17. The form of Simplicius’ statement may have been 
influenced by Physies 184 B 21-2, on which he is commenting. But this does 
not decrease the likelihood that Simplicius found a similar statement in Theo- 
phrastus. Aristotle does not explicitly identify the doctrine meant at Physiet 
184 B 21-2, Simplicius’ identification probably comes from Theophrastus. 
126 Physics 187 A 29-30. CE. De Generatione 314 A 11-15, where Aristotle 
says that those who, like Anaxagoras, make the material principles more than 
one, must distinguish generation from alteration. He objects that Anaxa 
goras ‘failed to understand his own utterance’ since he said that generation 
and destruction are the same as alteration. 
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to like’, in evidence of which Theophrastus produced Anaxa- 

oras’ own words, has now turned out to be a doctrine involving 
the specifically Aristotelian concept of contrariety.127 

With regard to the nature of the error of attributing this sort of 
contrariety to the Presocratics no more need be said. This instance 
is, however, particularly interesting, because both Aristotle and 
Theophrastus admit that their interpretation is possible only on 
the assumption that Anaxagoras did not understand or mean what 
he said. It shows, too, how far Theophrastus is prepared to go in 
accepting Aristotle’s interpretations against the known facts of 
the doctrine interpreted. Further, the contradiction between this 
interpretation and the first one taken from Metaphysics A demon- 
strates again how Theophrastus can combine two or more of 
Aristotle’s accounts without, apparently, being aware that they 
are made from fundamentally different points of view.* 


PARMENIDES 


Theophrastus’ account of Parmenides is to be reconstructed from 
quotations by Alexander, Simplicius, and Diogenes Laertius.!28 


In De Sensibus, 1-2 and 27 ff. Theophrastus attributes contraricty in 
sensation to Anaxagoras, apparently finding evidence of this in Anaxagoras’ 
statement that all sensation is accompanied by pain (ibid., 29). This, again, is 
Aristotelian interpretation. The notion that there is contrast in sensation 
was probably common among the early philosophers, but it had nothing to 
do with quantitative change (Cherniss, p. 305, n. 57). 
$ A discussion of Archelaus, pp. 114-15 in the original, is here omitted, 
as is a discussion of Xenophanes, pp. 115-21, [Eds.] 
128 On Parmenides, Simplicius’ quotation from the Physical Opinions is limited 
to the statement that é» rots apds 8éfay Parmenides said that the principles 
are fire and earth (Physical Opinions, Frag. 3 [Dox., P. 477, 13-14 Simplicius 
Phys., p. 25, 15-16]). More extensive fragments are contained in Alexander 
and Diogenes Laertius (Physical Opinions, Frag. 6 [Dox., p. 482, 5-13 = 
lexander, Metaph., p. 31, 7-14]; Physical Opinions, Frag. 6a [Dox., pp. 482, 
83, 7 = Diogenes Laertius, ix. 21-2]). 
E these sources say that Parmenides was the follower of Xenophanes 
eee Pp. 480, 5-65 482, 7-8; 482, 14-15). Theophrastus has made history 
eee ristotle’s parenthetical remark that Parmenides was said to be the 
seudent of Xenophanes (Metaphysics 986 B 22. See page 119). (Suidas [Vors., 
py £1] says that, according to Theophrastus, Parmenides was the 
sate ol Anaximander. This error is due to a misunderstanding of the 
mgd Diogenes Laertius [Dox., p. 482, 14-15]: Sevopdvous 8è &ýrovoe 
Tepuertins . . . (roôrov Oeóğpaoros év rf “Emrous 'Avafudvõpov dyoiv dxodoa). 
rorov”” here must be Xenophanes and not Parmenides [Dox., p. 103].) 
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It is as follows. The philosophy of Parmenides took two different 
directions, the Way of Truth and the Way of Opinion.129 Accord- 
ing to the Way of Truth, the universe is one, ungenerated, eternal, 
limited, and spherical.3° Parmenides proved the unity of the 
whole by this reasoning: That which is besides the existent is non- 
existent; the non-existent is nothing; therefore the existent is 
one.13! To explain the generation of phenomena in accordance 
with the opinion of the many, however, Parmenides posited fire 
and earth as the efficient cause and material cause, and he said that 
from the warm and the cold all things are created.'3* 
This is a paraphrase and conflation of elements from two pas- 
sages in the Metaphysics. In the first, Aristotle asserts that the 
Eleatics, unlike the Ionians, recognized the necessity of an 
efficient cause to explain motion and that, since they failed to dis- 
cover this cause, they declared that the unity of being is motion- 
less and denied not only generation and destruction but all 
change.!33 Among them, he believes, Parmenides alone might be 
said to have been aware of the efficient cause, and he only inas- 
much as he employed in a sense two causes. Recognition of the 
efficient cause is easier, Aristotle believes, for those who employ 
more than one principle, e.g. warm and cold, or fire and earthy 
for they treat fire as the source of movement and the other primary 
bodies as that which is moved. In the following chapter he repeats — 
that, while the physicists generated the universe from their one 
principle, the Eleatics asserted that being is motionless.'34 He says 
that Parmenides seems to have grasped that which is one in 
definition and therefore said that it is limited. Parmenides had 
reasoned that, since there is no non-existent, being is one and i 
nothing else is. But, being constrained to follow the phenomena 
and holding that while only the One exists according to definition 
many things exist according to sensation, he set up two causes, 
fire and earth, the former of which he ranked with being and the 


latter with non-being. 


129 Dox., pp. 482, 8 and 10-145 483, 3-43 4775 
130 Dox., pp. 482, 10-11} 483, 14-15. 

1m Dox., pp. 482, 11-13; 482, 18—483, 1 (where rea 
with Diels, for aùrév); 477, 13-14. CE. Theophrastus, De Sensibus, 3 (Dox 
P. 499, 13-16). 

133 Metaphysics 984 A 27—984 B 8. C£. Cherniss, p. 221, n. 18. 
134 Metaphysics 986 B 14—987 Az 


13-14. 
Bt Dos 


p- 483, 8-10. 
alria at p. 482, 205) 


À 
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The similarities between the accounts of Theophrastus and 
Aristotle are so obvious as to require no comment. The interpre- 
tation given of Parmenides makes him not only a monist gi 
because of his denial of motion, cannot be properly included in 
the history of causality,!35 but also a material pluralist who had 
anticipated the Peripatetic material and efficient causes. ‘The treat- 
ment of him as a monist is substantiated by the fragments from 
the first part of his poem. The treatment of him as a pluralist is 
based on the supposition that the second part of his poem is as 
much a presentation of his own views as the first is. This supposi- 
tion is incorrect; for, at the beginning of the second part, he 
warns that he has come to the end of his trustworthy speech nd 
thought about the truth, and that henceforth he will give the 
beliefs of mortals in the deceptive ordering of his words.136 
Furthermore, the principles that Parmenides speaks of in the 
second part of the poem are not fire and earth, but ‘the heavenly 
fire of flame’ and ‘dark night’,"37 The identification of night with 
earth is due to Aristotle’s attempt—with complete disregard for 
Parmenides’ words—to find qualitative contrariety in Parmenides 
by making his supposed principles square with the two limiting 
terms of the four simple bodies.138 In order that Parmenides ma; 
be treated within the Peripatetic scheme of causality, it is EAA 
that of the two contrary principles the one must be material and 
the other efficient. The decision that fire is the active principle 
rests on the assumption that what Parmenides really meant was 
the Peripatetic warm; from this it follows that the other principle 
must be passive. There is nothing in Parmenides’ poem to justify 
this interpretation. He does not say which of the principles is 
active and which passive, nor does he give any indication that he 
AAA heat to be the exclusive characteristic of fire and cold of 


135 Agi E 
prame MAEA 986 B 10-14; 23-27 (60 also De Caelo 298 B 15-20; 
p 26—1 1). CE, Dox., p. = 4 
Simplicius, TE ai RAS ox., p. 480, 4-8 and Theophrastus apud 
ee Parmenides, Frag. 8, 50-53. 

erica, Frag. 8, 56-9. Simplicius (Dox., p. 477, 14) says the principles 
ase an earth, or rather light and dark’. The second interpretation is 
Theoph correct; but it is almost certainly Simplicius’ own and is not from 

i 3 À 
Sree T it does not appear in the excerpts of Alexander and 


Wee 
See Cherniss, pp. 47, n. 187, and 48, n. 192. 


221 


THEOPHRASTUS ON THE PRESOCRATIC CAUSES 


Although Theophrastus accepts Aristotle’s interpretation of 
Parmenides’ poem as regards the identification of fire and earth 
with the efficient and material causes, he himself gives evidence 
against this interpretation. Aristotle says that Parmenides set up 
fire and earth as causes because he was constrained to follow the 
phenomena. Theophrastus, on the other hand, says that Par- 
menides’ aim was to explain the generation of phenomena 
according to the opinion of the multitude; and the care with which 
he distinguishes the two parts of the poem shows clearly that he is 
aware that the second part of the poem does not represent 
Parmenides’ orthodox doctrine.!39 The fact that he nevertheless, 
like Aristotle, includes the second part of the poem in his historical 
treatment of Parmenides reveals how much he is disposed to 
follow the pattern of Aristotle’s accounts even when, as here, he 
appears to know that Aristotle’s interpretation is contrary to the 
Presocratic writings. In the De Sensibus he disregards the distinc- 
tion he has made here between the two parts of the poem and 
derives his report of Parmenides’ psychology from the Way of 
Opinion without giving a hint that the views he is stating are not 
Parmenides’ own.'4° 

By his practice of excerpting particular passages from Aristotle, 
Theophrastus has here again, through the doxographers, given 
currency to an interpretation that rests on the sole authority of 
Aristotle but is at the same time only one of several interpretations 
made by Aristotle. Not only does Aristotle identify fire and night 
139 Aristotle, Metaphysics 986 B 31 ff. says: dvayxalópevos 8° drodovBelv role 
dauvopdvois, xal rò bv piv xarà rév AMyor, mele 8È xarà Thy alofnow Srohaypavany 
“van, Bo vås alrlas Kal Bio ras dpxds máMv rlðnoi, Gepudy xal yuxpdr, olov ip Kal 
yiv yor. In all three versions of Theophrastus’ account, the two parts 
Of Parmenides’ poem are distinguished as being xar’ djfaay and xara 
Ségav. Alexander, who is probably giving a verbatim quotation from: 
Theophrastus, says Parmenides made the principles two ‘for the purpose 
of explaining the genesis of phenomena according to the opinion of most 
people.’ (Alexander, Metaph., p. 31, 11-14 [Dox., p. 482, 10-13]: Kar 
xarà Bégav &è rav wow els zò yéveow adnoBoivat 


ddýðeuav piv êv rò wav. : 
Fav pawopévaw Bio morâv ras dpxds, mp xal yfv. Simplicius, Phys., p. 25, 16 [Dorey 
P. 477, 13-14]: & vois npòs Bday mop kal yi». Diogenes Laertius, IX, 2% 
Dox., p. 483, 3-4]: Siaoyv rEg elvai riy giroooplay rh» wey Kar’ àñhðerav ùv Be 
xarà óav.) 

140 De Sensibus, 3. 


THEOPHRASTUS ON THE PRESOCRATIC CAUSES 


with the efficient and material causes; even in one of the passages 
from which Theophrastus has borrowed he places in opposition 
to fire not earth alone but also water and the other simple 
bodies,'# and he associates fire with being, and earth with non- 
being." In another passage, in which he is seeking to establish 
Hesiod and Parmenides as forerunners of Empedocles, he equates 
Love, not fire, with the efficient cause.!43 The same variation is 
found in the treatment of Parmenides’ One. Theophrastus evi- 
dently takes the One to be corporeal.!44+ The corporeality of the 
One is certainly implied by Aristotle’s attempt in Metaphysics A 
to establish a historical relationship between the Eleatics and the 
Ionian monists.'45 Elsewhere he states explicitly that neither 
Parmenides nor Melissus believed that anything exists apart from 
sensible substance.'4¢ But the very fact that he accepts the second 
part of the poem as a statement of Parmenides’ own doctrine 
shows in itself that he thinks the first part is not physical in the 
same sense as the second; and when he distinguishes Parmenides 
from Melissus he says that the former seems to have held that the 
One is conceptual, and the latter that it is material.!47 This diver- 
gence in his accounts suggests strongly that it is not clear to him 
from Parmenides’ writings what the nature of the One is.!48 The 
first interpretation might seem to be justified by the concrete 
language used by Parmenides of the One,'49 and the second might 
in part be prompted by the suspicion that the description of the 
One is purely metaphorical. Ultimately, however, the first inter- 
pretation rests on the assumption that the Eleatic doctrine must 
have been a correction of Ionian monism in the direction of his 


14! Metaphysics 984 B 5-8. The reference is chiefly to Parmenides, (Cf. 
Cherniss, p. 221, n. 18.) i 
i“ Metaphysics 986 B 33—987 A 2; De Generatione 318 B 3-7. 
° Metaphysics 984 B 23-31. 

* N.B. his designation of it as motionless and spherical (Dox., pp. 483, 14 
and 482, 11). In the comparison he makes between the Eleatics and Leucippus 

c implied basis of the comparison must be that for both schools being was 
material (Dox., p. 483, 14-17). 
a Metaphysics 984 A 27 ff. 
SDi Caelo 298 B 21-22. CF, Physics 207 A 15 f., where it is clear that he 
iya the One of both Melissus and Parmenides as material, 
1, Metaphysics 986 B 18-21. 
as See Cherniss, p. 23, n. 85. 

E.g. Parmenides, Frag. 8, 22 ff. 
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own system; the second is only his conclusion of what he thinks 7 
must logically have been the distinction between Parmenides and ) 
Melissus. Neither of his interpretations, therefore, is decisive evi- 7 
dence one way or the other; and what has already been noticed of 
Theophrastus’ technique of compilation does not support the 
belief that his choice of the one interpretation gives to that 
interpretation any greater authority. 


THE ATOMISTS 


Theophrastus reports that Leucippus, according to two different 
traditions, was said to be an Eleatic and a Milesian, and that he 
shared the philosophy of Parmenides but took the opposite direc- 
tion to Parmenides and Xenophanes in his explanation of 7 
things.!5° They maintained that the All is one, indivisible, un- 
created, and finite, and they agreed not even to investigate non- 
being; but he posited as elements the atoms, which he believed to 
be in constant motion and innumerable. He made the shapes 
infinite in number because he thought there was no reason why ~ 
they should be of one sort rather than of another and because he © 
observed that generation and change are unceasing. He held, 
further, that being is no more real than non-being but that both 
are causes in the generation of things; for, supposing the sub- — 
stance of the atoms to be compact and full, he called them being,” 
and he said that they are moved in the void, which he called nonz 
being. At this point Theophrastus interrupts his account to say 
that in like manner Leucippus’ associate, Democritus, made his 
principles the full and the void, calling the one being and the 

other non-being. Positing the atoms as material, he and Leucippus ] 
generated other things by the differences of the atoms. These 

differences they thought to be three—rhythm, intercontact, and 
turning, i.e. shape, order, and position.'5! ‘Theophrastus now | 


150 Physical Opinions, Frag. 8 (= Dox., pp. 483, 11—484, 11 = Simpliciusy 


Phys., p. 28, 4-24). 
1st Dox. p. 484, 1-5. That these lines are a digression is shown by the) 
sentence that follows them: weduxévar yàp 76 porov tnd roô Syolou xivetabas KAN 
(Dox., p. 484, 5 ff.) This sentence does not refer to the differences of the 
atoms or to the generation of things by them but to the movement of the 
atoms in the void, which Theophrastus has been discussing prior to thé) 


digression (Dox., p. 483, 22). 
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returns to the main line of his account with a statement intended 
to explain the movement of the atoms in the void. Leucippus and 
Democritus, he says, held that like is naturally moved by like, that 
things akin are borne to each other, and that when each shape is 
inserted into a new aggregation it produces a different arrange- 
ment. Thus, by their infinite principles, Leucippus and Demo- 
critus professed that they alone could give a reasonable explana- 
tion of all modifications and substances, as well as of the cause and 
manner of generation, 

It will be seen that Theophrastus’ digression on the similarity 
between the doctrines of Leucippus and Democritus closely 
follows Aristotle’s brief report of atomism in Metaphysics A.152 
Aristotle says that Leucippus and his associate, Democritus, made 
their principles the full and the void, calling the one being and the 
other non-being.'s3 As the monists generated all other things by 
modification of their principle by the rare and the dense, so these 
two said that differences in matter are the causes of other things. 
These differences, they thought, are rhythm, intercontact, and 
turning, i.e. shape, order, and position.'5+ Aristotle ends by saying 
that, like the others (i.e. the monists), Leucippus and Democritus 
neglected the cause and manner of motion. This is undoubtedly 


182 Metaphysics 985 B 4-17. Cf. Dox., p. 484, 1-5. (Commenting on the 
relationship of these passages Diels [ad Dox., p. 484, 1] says, ‘contra de 
ceteris ds yàp By «rà. [Dox., p. 484, 3-5] accurate Aristoteli respondentibus 
nihil affirmo’. A comparison of the two passages will show that Diels was 
unnecessarily cautious.) 

153 Metaphysics 985 B 8-10. Cf. Dox., p. 483, 19-21. Aristotle says that the 
full and the void are causes ôv évrww (985 B 9); Theophrastus says, more 
accurately, rots yeyvouévos (Dox., p. 483, 20) but again, probably influenced 
by Aristotle’s sentence, he uses rois oda (Dox., p. 484, 3). Aristotle refers 
to the full as Ajpes xal orepedv (985 B 7); Theophrastus, vacry xal drip 
(Dox., p. 483, 21). vaorés is probably a technical term found by Theophrastus 
in atomistic writings. It does not occur in the Mefaphysics, but is used in a 
Passage quoted by Simplicius from Aristotle’s ITepi Anzoxplrov = Frag, 208 
(Rose, Teubner edition, p. 166, 5). 

13t Metaphysics 985 B 10-13: xal xabámep of & rowodvres why Snoxeysérmy 
or Zia rois mdðeow abris yemdar zò pavdv xal rè mukvòv dpyàs miðéjevor rv 
‘ sytem rév aùròv rpónov xal oðrot ras Bagopas alrlas ray Mw» eval pac, 
3 totle does not say what the analogue of rì» troxeyérqy obolay is in 
tas somistic theory. The corresponding sentence in Theophrastus is an 
ra ication of what is implicit in Aristotle’s sentence: ds <ydp> ölyv ras 
ieee tnonBévres rà hound year rals Buadopats ačrâv (Dox., p. 484, 34). On 

wagopaí cf. Metaphysics 985 B 13-17 and Dox., p. 484, 4-5. 
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what Theophrastus means by saying that they believed that like is 
naturally moved by like; that is, the atomists did not supply a 
separate cause of motion but, like the Milesians, they simply 
made motion a property of matter.'55 

With the main body of Theophrastus’ account should be com- 
pared the passage of the De Generatione in which Aristotle gives 
what he supposes to have been the antecedents of atomism,15¢ 
Aristotle says that some of the ancients believed that being must 
be one and motionless on the grounds that the void is non-being: 
and that, without the void, motion and plurality would be im- 
possible.!57 The same objection, they asserted, held true not only 
against the theory that there are many and a void but also against 
the theory that the universe is discretes-in-contact; for on the — 
latter theory, if the universe is divisible throughout, there is no 
one and no many but only a void, and at the same time there can 
be no motion, Reasoning this way they were led to transcend 
sense-perception and to disregard it on the belief that one should 
follow the argument.158 Leucippus, however, thought that he had 
a theory that harmonized with sense-perception and would not 
abolish generation and destruction, motion, or plurality; and 
he made these concessions to phenomena.!s? He conceded that 
motion is impossible without a void and that the void is non- 
being; but he held that the full is not one but is composed of units 
which are infinite in number and are indivisible because of their 
minuteness. He said that the void exists and that the many move 


155 Metaphysics 985 B 19-20. Cf. Dox., p. 484, 5-7- 

Theophrastus (De Causis Plantarum, vi. 7, 2) says that the atomists can 
explain change in three ways only: that the shapes of the atoms change} 
that all atoms are inherent but that change is caused by the withdrawal of 
the atoms that gave the previous complex its character; or that some atoms 
enter and some go out. The first explanation, he says, is impossible because 
the atoms are impassive; the second and third are ridiculous because in both 
cases Democritus must supply the efficient cause. For further criticism of the 
atomists’ failure to give the cause of motion, see Theophrastus, De Sensibus 
52; Aristotle, Physics, 252 A 32—B 5, 265 B 23-6, De Caelo 300 B 81% 
Metaphysics 1071 B 33-4. 

186 De Generatione 325 A 2 ff. 

187 De Generatione 325 A 2-6. CF. Dox., p. 483, 14-15. 

138 De Generatione 325 A 13-15. Cf. Dox., p. 483, 15-16 (xal 73 pù ôv pdt 
Gyre ovyxwpovvraw), 

159 De Generatione 325 A 23-6. CE. Dox., p. 483, 18-19 (kal yéveow xal 


peraBodp dbiddeumrov év rois odor Bewpa). 
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jn it.16° Generation and destruction he believed to be due to the 
aggregation and segregation of the many (i.e. the atoms), action 
and passion occurring wherever the many are in contact and 
generation being caused by their being put together and becoming 
jntertwined.16 

In these two passages Aristotle is considering atomism from 
two entirely different points of view and he gives two different 
representations of the theory. The result is that, by inserting the 
report derived from the Metaphysics into that derived from the De 
Generatione, Theophrastus has made his account self-contradictory. 
According to the interpretation taken from the Metaphysics, the 
atoms are distinguished by shape, order, and position; !® in that 
taken from the De Generatione, shape alone is emphasized as if it 
were the sole distinguishing characteristic of the atoms, and the 
word ‘shape’ is used as if it were equivalent to ‘atom’.16 In the 
account of the Metaphysics, all change is said to be due to the dif- 
ferentiation of the material substrate; and, by saying that the 
atomists substituted shape, order, and position for the rare and 
dense, Aristotle suggests that the atomists’ mechanism of change 
in some way involved the interaction of contraries.!6+ Theo- 
phrastus repeats this interpretation, but in his very next sentence 
—now under the influence of the De Generatione—he says that the 
atomists believed that interaction occurs between similars and 
that both substantial and qualitative change result from a mech- 
anical reordering of the atoms in the void.16s 


160 De Generatione 325 A 26-31, Cf, Dox., p: 483, 16-17. Theophrastus says 
that the atoms of Leucippus are drepa xal del xwodueva (Dox., p. 483, 16). 
On the infinity of motion, see Aristotle, Metaphysics 1071 B 31-3, 1072 A 6-7, 
De Caelo 300 B 8-10, In De Generatione 315 B 9-11, Aristotle reports that 
Democritus made the shapes infinite because he thought truth to be in appear- 
ance and because phenomena are contrary and infinite. Cf, Theophrastus’ 
statement that Leucippus made the shapes of the atoms infinite because he saw 
no reason why they should be of one sort rather than another and because he 
abserved the constant generation and change in things (Dox. p. 483, 16-19). 
Sp Generation 325 A 51-4, CE, Dox, p: 484, $-8. Atistotle does not here 
tate specifically that like is affected by like, but this principle is presupposed 
Dee process of separation. Elsewhere he does attribute this principle to 
Iormoctitus (De Generatione 323 B 10-13). 
a rie P. 484, 4-5; cf. Metaphysics 985 B 13-16. 
va, 2y PP: 483,17 and 484, 7. Throughout De Generation A 8 (se 325 B 
ites ), as well as in De Generatione 315 B 9-12, oxîpa = dropos, 

See note 154. 165 See note 161. 
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The conflation by Theophrastus of Aristotle’s two accounts has 
had other more serious consequences for the history of atomism, 
In the opening statement Theophrastus has said that Leucippus 
was reported to be an Eleatic and a Milesian and that he shared the 
philosophy of Parmenides. This statement, along with doxo- 
graphical testimonia to the effect that Leucippus was an Abderite 
and the student of Zeno,!® has been used to reconstruct not only 
Leucippus’ own biography but also the personal and doctrinal 
connections between the schools of the Milesians, Eleatics, and 
atomists.167 Lest it be objected that Theophrastus is merely 
reporting well-known facts, it may be pointed out that Aristotle 
appears to know nothing of Leucippus’ life except that Demo- 
critus the Abderite was his associate. Nor does Aristotle appear 
to know in what way the doctrine of Leucippus was related to that 
of Democritus or was like or unlike it; he identifies the two men 
to such an extent that he attributes the same doctrine now to both, 
now to one alone, and now to the other."68 This identification has 
undoubtedly led the doxographers to infer that Leucippus was, 
like Democritus, an Abderite. The other biographical data 
reported by Theophrastus and the doxographers have been 
derived in the same way. 

‘Theophrastus says that Leucippus ‘shared’ the philosophy of 
Parmenides; but he proceeds to a statement of the differences 
between Leucippus and the Eleatics that would make it appear 
that Leucippus not only did not share any of Parmenides’ philo- 
sophy but had in fact been utterly opposed to it. The De Genera- 
tione passage ftom which he has borrowed indicates what Theo- 
phrastus means by ‘shared’. He is referring to what Aristotle 
conceives to have been the starting-point of the atomists, namely, 
Leucippus’ acceptance of the Eleatic axioms that there can be no i 


166 Diogenes Laertius, ix. 30 (A. "Bdedrms, ós Bé res "ABSnplras, Kati 
vious 88 MýNos [MAńoos should be read]. ofros #xovse Zývavos.); [Galen] 
Hist. Philos, 3 (rovrov [Zeno] 8è A. é *ApSnplrys årovorýs wrd.); Actius, i 3 
15 (A. Mafotos); Hippolytus, Refut, i, 12, x (A. 8è Zjrwvos éraipos)i 
Epiphanius, Adv. Haer., iii, 2, 9 (4. 6 Midfoios, xarà 8¢ roas "Bheiras): 
Tzetzes (Chil ii. 980) says that Leucippus was the student of Melissuss 
the absence of reference to Melissus in the authorities quoted above indicates 
that Tzetzes is not following the general doxographical tradition. ( 
167 E.g., Burnet, pp. 331 fi. 

168 Metaphysics 85 B 4-5; De Generatione 325 A 1, 23; Frag. 208 (Rosey 
‘Teubner edition, p. 166, 1). 
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motion or plurality without a void and that the void is non-being. 
Aristotle does not mention any of the Eleatics by name. It is 
certain, however, that the axioms referred to are those of Par- 
menides,'®9 and the application of these axioms against a universe 
composed of discretes-in-contact is apparently the attack of 
Zeno on Empedocles’ restatement of the material pluralism that 
Parmenides had sought to refute.'7° In so far, then, as Leucippus 
accepted these axioms, he might be said to have shared the philo- 
sophy of Parmenides, as well as of Zeno, and he might be said 
to be in the Eleatic tradition. However, Aristotle also represents 
Leucippus as attempting to reconcile Eleatic logic with the 
plurality and change of the phenomenal world and, in Metaphysics 
A, classes him with the Milesian monists, who took motion for 
granted without troubling to explain it.!7! Leucippus might also, 
therefore, be said to have shared the philosophy of the physicists. 
In one fragment Theophrastus makes more explicit the connection 
that Aristotle believes to have existed between the doctrines of 
the Milesians and atomists.!72 He says that Democritus advanced 
his theory of the atoms because he thought the explanations 
based on the warm, cold, etc., were crude. By this interpretation 
the atomists are represented as accepting and correcting the 
physics of the Milesians as they had the logic of the Eleatics. Thus, 
with regard to the suppositions that Aristotle makes about the 
background of atomism in his two accounts, Leucippus might be 
said to be both an Eleatic and a Milesian. There need be no other 
basis for such a statement than the two Aristotelian passages 
noted. Theophrastus—or Simplicius and the other doxographers 
—apparently concluded that relationship of doctrine implied 
identity of birthplace, and that Leucippus not only owed part of 
169 De Generatione 325 A 26-8. N.b. d l ris d 
med tnt ane 5 R a ] B stomp rept ris dqdelas (325 A 17) 

De Generation 325 A 6-12. Cf. H. H. Joachim, Aristotle on Coming-to-be 
and Passing-away, pp. 160-13 Cherniss, p. 95, n. 401. 
opimis (Dox., p. 483, 13) links Xenophanes with Parmenides as a 
rnc wate of ba Eleatic school. Diels (Dox., p. 483, n. 11) suggests, on 
More pails tig tte seep rae should be added after Xenophanes. 
pasa be iy oTe ei Xenophanes. Xenophanes is not 
os ied ia aor A A is k A atomists elsewhere in the doxographers. 
a a rt ole aes ee ene Xenophanes by name, nor 
reer yea trine that ean be ident ied as that of Xenophanes. 
"Physical Opinions, Frag, 13 (Dox. 

Ipinions, Frag. 13 (Dox., p. 491, 19-21). 
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his doctrine to Parmenides and Zeno but was also a pupil in the 
supposed Eleatic school. There is nothing in the Aristotelian pas- 
sages to support these conclusions. Aristotle does not suggest that 
Leucippus was an Eleatic or Milesian by birth nor even that 
Leucippus had personal contact with any of the Eleatics. If he had 
been able to bolster his argument for the doctrinal connection 
between Leucippus and the Eleatics by reference to known facts 
of Leucippus’ life, he would probably have done so. 

But, even if by his double reference to Leucippus as an Eleatid 
and as a Milesian, Theophrastus intends to refer only to the doc hy 
trinal connections suggested by Aristotle, the historical validity oj 
these connections is dubious. That the atomists were influenced b; 
the Eleatics and attempted to answer the objections raised b; 
them is beyond question. The impression given by Aristotle in the 
De Generatione and by Theophrastus in the part of his accoun| 
derived from that work is, however, that the atomists considered 
the assertion of the void’s existence to be sufficient answef, i 
Clearly it was not, and the atomists can hardly have thought that ~ 
it was. When Melissus restated Parmenides’ doctrine against 
Empedocles and Anaxagoras, he proved not only that the void is 
non-being but also that the initiation of movement by such forces 
as these philosophers had postulated is impossible.!73 To save 
phenomenal change, therefore, the atomists had also to assert 
that movement has no beginning but is eternal. Both Aristotle 
and ‘Theophrastus appear to think that Leucippus did make this 
assertion.'7+ But in the passages discussed here they gloss over 
this essential feature of Leucippus’ doctrine as if it were due to his 
failure to supply efficient causality rather than to his attempt to 
defend himself against one of the main attacks to which — 
Empedocles and Anaxagoras had been susceptible. Furthermore, 
they do not notice that it was not Parmenides or Zeno but Melissus 
who, while showing the impossibility of such a pluralism as 
Anaxagoras’, had at the same time shown how a plurality could be 
made consistent with Eleatic logic. He argued that, if there are to 
be many things, each of them must have the same characteristics 
as the Eleatic One.!75 It was just this requirement that the atoms) 
of Leucippus were intended to meet. But Aristotle and Theo= 
phrastus so underestimate the influence of Melissus on atomism, 
that Aristotle dismisses him with the comment that ‘some 
175 Melissus, Frag. 8+ 


173 Melissus, Frag. 2. 174 See note 160. 
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believed the All to be infinite,!7° and Theophrastus makes no 
reference to him at all. Theophrastus says that the All of Par- 
menides is one, ungenerated, and finite, while Leucippus declared 
the atoms to be infinite and in continual moyement and observed 
that change and generation is unceasing.!77 Theophrastus’ purpose 
is to find as complete opposition as possible between the atoms 
and the Eleatic One, and to do this he must exclude the One of 
Melissus because it, like the atoms, is infinite. It will be noted, too, 
that, in so opposing the atomists to the Eleatics, Theophrastus 
obscures what was in fact a main point of agreement between the 
two groups; although they held opposed views regarding pheno- 
menal change, they agreed that the principles are incapable of 
change. Whatever connection the atomistic doctrine may have 
had with the Milesian on the other hand, it is at least clear that the 
connection made by Aristotle is due to his belief that, since the 
atomists had not provided a source of motion comparable to his 
efficient cause, they must, like the Milesians, have failed altogether 
to account for motion. It is patently incorrect to imply that the 
atomists had ignored the question of movement and that by 
rejecting such forces as Anaxagoras’ Nous they were simply 
returning to the Milesian view; and it is equally incorrect to 
imply that, since they had neglected all the causes but the material, 
their explanation of change must be essentially the same as that of 
the Milesians. 

Finally, the other reports of Theophrastus and Aristotle should 
be reviewed briefly in relation to those discussed above. It has 
been seen that in the Mefaphysics account the atoms are dis- 
tinguished by shape, order, and position and in the De Genera- 
żione, by shape alone. In the De Sensibus, however, Theophrastus 
recognizes, as Aristotle does in the Physics and elsewhere, that the 
atoms are also distinguished by size.!78 The interpretation taken 
from the Metaphysics presupposes that change in some way 
1% De Generatione 325 A 14-15. Cf. Metaphysics 986 B 18-21. 

177 Dox., p. 483, 14-19. Cf. Hippolytus, Refut., i. 12. 

"8 De Sensibus 603 cf. Physics 203 B 1-2, De Caelo 303 A 14-15. 

EE i says, ae De Sensibus, that Democritus distinguished heavy 

a es Poe ot D wee 
nay t , Physics 326 A 9-10: xalror Paptrepdv ye xarà 

Ty Srepoxiy gnaw evar Anusxpiros čxaorov râv ddiapérwy, If this sentence 


is 1 i p : 
s ‘Theophrastus’ source, then clearly ‘Theophrastus has misunderstood 
ristotle, Aristotle does not mean that each atom is heavier in accordance 
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involves contrariety, and, according to that of the De Generatione, 
change is due to the interaction of similars. But, having thus 
committed himself so positively on both sides of the question, 
in the first sentence of his account of Democritus’ psychological 
theory in the De Sensibus, Theophrastus says that Democritus 
did not make it clear whether sense perception is due to the inter- 
action of contraries or similars.179 This avowal of ignorance is 
comment enough on the definiteness with which both conflicting 
notions are attributed to atomists in the Physical Opinions frag- 
ment. That Democritus did not specifically answer the question 
asked by Theophrastus in the De Sensibus is undoubtedly true; it 
would simply not occur to him to do so, since in his time all 
interaction was thought to be between similars. In his closer 
examination of Democritus in the De Sensibus, Theophrastus 
appears to recognize this fact when he attributes to Democritus 
the theory that like things best know like; 18° but even then he is 
so predisposed to interpret Democritus in terms of the Peripatetic 
theory of sense perception that he cannot refrain from suggesting 
that Democritus subscribed to the same notion.'8! Lastly, 
although in both the Metaphysics and De Generatione interpreta- 
tions all change is made to result from a single process, in another 
passage Aristotle claims to find in the atomists the distinction 
between substantial and qualitative change.'8? He says that 
generation and destruction are duc to the aggregation and separa- 
tion of the atoms and that alteration is due to order and position.* 


179 De Sensibus, 49 (Dox., p. 513, 10-11). 
180 De Sensibus, 50 (Dox., p. $13, 27). CE. Democritus, Frag. 164. 

181 De Sensibus, 49, 72. Theophrastus’ whole account of Democritus in the 
De Sensibus shows an inclination to assume that Democritus employed con- 
trariety. 

182 De Generatione 315 B 6-9. 

* A discussion of Metrodorus the Chian, pp. 128-9 in the original, is here 
omitted, [Eds.] 


with the excess of its weight, but that each atom has relative weight when 
compared with any other (cf. Cherniss, p. 97, n. 412). In fact, Aristotle 
remarks that none of his predecessors had anything to say about absolute i 
weight (De Caelo 308 A 9-11). Theophrastus himself seems elsewhere to have 
excluded weight from the characteristics of the atoms. Aetius (i. 3, 184 
i, 12, 6) makes a point of noting that, while the atoms of Epicurus are dis- — 


guished by shape, size, and weight, those of Democritus are distinguished 


only by shape and size. 
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CONCLUSION 


Jt has been seen that Theophrastus’ treatment of Presocratic 
causes owes not only its general point of view but also much of 
the detail of its organization and wording to the Metaphysics A 
summary, and that his departures from that summary are usually 
only for the purpose of gathering additional material from 
‘Aristotle’s other accounts and from the works of the Presocratics. 
‘The improbabilities and demonstrable errors that arise directly 
from his close adherence to one or other of Aristotle’s accounts 
need not be retold here. I take it as self-evident that, when he 
merely copies or paraphrases an erroneous or improbable account 
from Aristotle, his copy or paraphrase is no better or worse than 
its original. There remains to consider briefly some of the features 
of his work that, although due to his use of Aristotle, are due to 
his method of using the text of Aristotle rather than to Aristotle’s 
intentions. 

(1) Theophrastus’ practice of supplementing the Metaphysics 
summary with statements made by Aristotle in other contexts 
often causes his accounts to be a bewildering patchwork of ill- 
fitting pieces. In Metaphysics A, Aristotle does not say what 
mechanism of change was used by the Milesians. In the Physics 
(187 A 12-16) he says that all physical monists accounted for 
change by rarefaction and condensation. This latter statement 
Theophrastus applies not only to Anaximenes and Diogenes, of 
whom it is true; he also applies it to Hippasus and Heraclitus, of 
whom, as Aristotle knows, it cannot be true (see pp. 187 ff.). 
Aristotle omits Anaximander from the Metaphysics summary. 
Theophrastus resorts, therefore, to two Physics interpretations in 
one of which Anaximander is a monist and in the other, both a 
monist and pluralist. The contradiction in the second interpreta- 
tion, Theophrastus pretends to solve by accepting Aristotle’s 
patently false identification of the primordial mixture with un- 
differentiated matter (see pp. 198 f.). Similarly, according to the 
account taken from the Metaphysics, Anaxagoras is said to have 
Posited infinite material principles, but by the interpretation just 
mentioned he becomes, like Anaximander, a monist (see pp. 217 
£). In Empedocles Theophrastus finds the inconsistency that 
Sometimes the material principles are four and sometimes six. This 
inconsistency, however, is due not to failure on the part of 
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Empedocles but to Theophrastus’ juxtaposition of two separate 
interpretations of Aristotle, the latter of which rests on the view 
that Empedocles’ Sphere is a homogeneous compound (see 
pp. 210 f.). The atomists, according to the interpretation of the 
Metaphysics, differed from the Milesians only in substituting 
shape, order, and position for the rare and dense; but by the 
interpretation taken from the De Generatione their doctrine is 
related to the Eleatics, and a different account is given of their 
material principles and of their theory of change (see pp. 227f.), 
‘This sort of confusion and contradiction was probably character- 
istic of all Theophrastus’ doxographical writings; for some of the 
accounts in the De Sensibus are not only inconsistent with the 
accounts of the principles but also contain inner contradictions 
(see p. 232). 

(2) The interpretations that Theophrastus has borrowed from 
Aristotle are often only one or two out of several different 
interpretations that Aristotle offers of a theory. It cannot be said 
that Theophrastus’ use of one interpretation gives that interpreta- 
tion added weight unless we are prepared to maintain that he has 
considered the merits of the various possibilities, has chosen one, 
and has consciously discarded those that do not agree with it, 
‘The contradictions observed in the preceding paragraph would be 
impossible if this were the case. The factor that governed his 
selection was clearly the availability of material. In Metaphysics A 
he found Aristotle’s most comprehensive discussion of causal 
theories; from this he went to other passages in which Aristotle 
discusses several doctrines in a small space, notably Physics A 4 
and De Generatione A 8; and he referred to special discussions of 
individual philosophers only when, as for Anaximander, these 
general passages were inadequate. This method is almost bound: 
to do injustice both to the author excerpted and to the facts of the 
doctrines discussed. Even if Aristotle’s interpretations are all in- 
fluenced by his own beliefs, it is clear—and must have been to 
him—that some are more in accord with the stated doctrines 
of the Presocratics than others are. As it happens, some of 
the accounts in the passages that Theophrastus has used are 
sheer conjecture, whereas some that fall in passages that Theo- 
phrastus has not used are undoubtedly nearer the truth, ¢-g+ 
Aristotle’s report of how Heraclitus described change (see p- 
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(3) The fact that Theophrastus extracts Aristotle’s interpreta- 
tions from their contexts is a frequent source of misrepresentation 
and confusion. Aristotle’s interpretations are not doxographical 
accounts; they are parts of philosophical debates in which he is far 
from being a disinterested judge (Cherniss, pp. 347-50). The con- 
text usually warns us of the particular twist that he is likely to give 
a doctrine. In Theophrastus there is no such warning, and when 
he recasts Aristotle’s arguments they assume the form of straight- 
forward exposition. Needless to say, our lack of context becomes 
especially serious when Theophrastus compounds his report 
from two or more different passages, in each of which Aristotle’s 
argument depends on a different set of assumptions about a 
doctrine. This difficulty is well illustrated by Theophrastus’ 
double interpretation of Anaximander and Anaxagoras; for 
without the context of Aristotle we do not know on what grounds 
the material cause of these philosophers can be regarded as both 
singular and plural. 

(4) Theophrastus does not always reproduce accurately the 
details of the accounts that he has borrowed. Sometimes the in- 
accuracies are of slight importance, but they should be noted 
because they are characteristic of the sort of change that has fre- 
quently taken place between the original statement of Aristotle 
and the statement as it appears in the later doxographers, It has 
been seen how Aristotle’s conjecture about the views of Thales 
has, through the Physical Opinions, hardened into a definite state- 
ment that Aristotle deliberately avoided (see pp. 92f.). One 
further example should be added. The basis of the doxographical 
tradition about early notions of matter is the equation with 
Aristotelian prime matter. This equation is derived by Theo- 
phrastus from the Metaphysics, but Theophrastus has neglected 
the qualification that Aristotle attaches to it. Aristotle prefaces his 
discussion of the early material principles with a reference to 
them as principles ‘in the form of matter’ (Metaphysics 983 B 7) and 
thus indicates that these principles, being elements or some other 
definite bodies, are not primitive matter in his sense at all and that 
therefore the similarity between these principles and his own is at 
best very limited. 

_(5) Two special types of misrepresentation that are caused by 
Theophrastus’ disregard for Aristotle’s precise words should be 
mentioned. First, he tends to overinterpret Aristotle’s statements. 


235 


THEOPHRASTUS ON THE PRESOCRATIC CAUSES 


When Aristotle says, for example, that the principle of Thales and 
Hippo was water, that of Anaximenes and Diogenes air, and that 
of Hippasus and Heraclitus fire, he probably means no more than 
that. There is no reason to conclude, as Theophrastus apparently 
does, that when he elsewhere refers to anonymous doctrines 
whose principles were the elements, he is referring to the members 
of these pairs. His attribution of rarefaction—condensation to the 
monists as a group is only what follows from the presuppositions 
of his own system, and his failure to mention names is perhaps to 
be explained by his lack of definite evidence. Furthermore, when 
he links two philosophers with respect to one theory, it does not 
follow that when he mentions one member of the pair elsewhere 
he must mean both. So, although Theophrastus was right in 
understanding him to mean that the material causes of Anaxi- 
mander and Anaxagoras were similar, it does not necessarily 
follow, as Theophrastus supposes, that he means that Anaxi- 
mander subscribes to Anaxagoras’ homocomery theory. Much of 
the later doxographical tradition relating to little known figures 
like Thales and Hippasus is probably due to overinterpretation of 
this sort. 

(6) A second kind of overinterpretation is the development of 
biography from doctrinal affinities. The most striking example 
of this is the connection that Theophrastus makes between the 
Milesians, Eleatics, and atomists. From Aristotle’s logical re- 
construction of the relationship of their doctrines, Theophrastus 
has produced a scheme of teacher-student relationships: An- 
aximander-Xenophanes-Parmenides—Leucippus-Democritus (see 
pp. 224 f. and 228 f.). Similar in origin are probably also the 
links Parmenides-Empedocles and Archelaus-Socrates (see note 
75). The series ‘Thales-Anaximander—Anaximenes—Anaxagoras~ 
Archelaus, which appears consistently in the doxographers, 
probably starts with Theophrastus and may have been derived 
in the same way (see note 102). It may be objected that Theo- 
phrastus was in the position to know such facts about the lives of 
at least the later Presocratics. But Aristotle, who might be 
expected to be no less well informed than Theophrastus, reports 
only that Parmenides ‘is said’ to have been the student of Xeno- 
phanes and that Democritus was the associate of Leucippus. This 
fact is significant because one of the premises of the Metaphystes 
summary is the continuity in the evolution of causal theory, anl 
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the biographical connections stated by Theophrastus coincide to 
a marked degree with what Aristotle imagines the course of this 
evolution to have been. Those who will not concede that Theo- 
phrastus has made history out of logic must explain why Aristotle 
has failed to confirm his logic by history. 

(7) The common supposition that Theophrastus made use of the 
original writings of the Presocratics is supported, in the fragments 
studied, by his quotations from almost all the major Presocratics 
after Thales. The texts of the Presocratics are, however, no pro- 
tection against the influence of Aristotle, for in almost every 
instance the meaning of the quotation is distorted in order to yield 
proof of an Aristotelian interpretation that is clearly impossible. 
Thus, Anaximander’s metaphor about justice is proof of Aristo- 
telian contrariety (see pp. 195 f.); Heraclitus’ figure about the 
exchange of things for fire is interpreted as evidence of rarefac- 
tion-condensation (see p. 187); verses from Empedocles are 
quoted as proof that he posited six material principles (see 
pp. 208 f.); Anaxagoras is rightly quoted to the effect that the 
nature of things is due to the predominance in them of one kind of 
particle, and the process of generation is rightly understood to be 
the movement of like to like, but a few lines later the primitive 
mixture is treated as a unified substratum of qualitative change 
(see pp. 216 ff.); and, although Theophrastus has apparently 
referred to enough of Parmenides’ poem to know that the second 
part of it is the opinion of the multitude, he nevertheless accepts 
Aristotle’s interpretation which is based on this part (see pp. 
222 f.). Furthermore, there is no indication that in compiling 
his accounts of the causal theories he made use of much more— 
if any more—of the original writings than he quotes. Several 
of his quotations appear to be the basis of the Aristotelian inter- 
pretation that he repeats. This suggests that he may not have 
consulted the complete texts of the Presocratics at all but may 
have referred to a collection of excerpts made for use in the 
Lyceum, 

. In sum, the fragments considered disclose no evidence that 
Theophrastus employed his knowledge of the Presocratics in such 
à way as to exercise independent judgement about them. Despite 
his apparent investigation of the original texts, his accounts are in 
all essentials simply repetitions of some of the interpretations that 
he found in Aristotle and have, therefore, the same deficiencies. 
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Further, by his method of selection and adaptation he has fre- 
quently misrepresented his source and has exaggerated the faults 
present in it. It must be concluded that, with regard to the Pre- 
socratic causes at least, he is a thoroughly biased witness and is 
even less trustworthy than Aristotle. 


IX 
ARISTOTLE AS HISTORIAN 
W. K. C. Guthrie 


THE work of Cherniss on Aristotle’s criticism of the Presocratics 
may be compared with that of Jaeger on the development of 
Aristotle’s own thought as contained in his Aristoteles of 1923. 
Jaeger modestly described that epoch-making work as a Grundle- 
gung or foundation for the history of the philosopher’s develop- 
ment, and as such it has been of value not only for itself but in 
the stimulus it has given to further study, in the course of which 
the balance of its conclusions has been to some extent altered. 
Cherniss’s own study is of the same pioneer kind, and if I confess 
to a feeling that it goes rather too far, the comparison with the 
now classic work of Jaeger will, I hope, make clear my general 
admiration and appreciation of the fact that it is a permanent 
contribution with which all future scholarship will have to reckon. 

I cannot at this stage even begin to discuss in detail the mass 
of erudition on which Cherniss’s case is built up. Nevertheless, 
the very widespread acceptance of his strictures on Aristotle’s 
historical sense suggest that anyone to whom they seem extreme 
should lose no time in giving voice to his misgivings, even in 
general terms, before they become irrevocably canonical. This 
thought has been prompted by the recent monograph of Mr 
J. B. McDiarmid, Theophrastus on the Presocratic Causes, at the 
beginning of which we read simply that ‘the question of Aristotle’s 
bias has been dealt with exhaustively by H. Cherniss’, whose 
views then become, without further remark, the starting-point 
of the younger scholar’s own inquiry into the reliability of 
Theophrastus. Since in what follows I may speak critically of 
McDiarmid on several points, let me say that his main thesis, 
* Harvard Studies in Classical Philology, LXI (1953), 85-156; above, Ch, VIII. 


239 


ARISTOTLE AS HISTORIAN 


the dependence of Theophrastus on Aristotle in much of his 
gvorxdy Sdéar and the consequent danger of regarding him as a 
separate authority for Presocratic thought, seems true enough. 
The derivation of Theophrastus’ judgements from those of his 
master was already beginning to be recognized with fruitful 
results,? and the time was ripe for a general review of the evidence, 
Here we are concerned with Aristotle himself. The length to which 
acceptance of Cherniss’s criticism as ‘exhaustive’ may lead is seen 
in the section on Anaximenes and Diogenes of Apollonia, where 
we read (above, p. 204) that Theophrastus probably had 
the writings of Diogenes available, but ‘Diogenes’ writings 
are at any rate no protection against the influence of Aristotle’, 
Now for anyone to whom, as to ourselves, the writings of 
Diogenes are not available, that seems an assertion of unparalleled 
boldness, matched only by the statement on p. 221, concerning 
a Peripatetic interpretation of Parmenides’ Way of Opinion, 
that ‘there is nothing in Parmenides’ poem to justify this inter- 
pretation’, If Mr McDiarmid had written what is all that any 
of us has a right to say—i.e. ‘there is nothing in the extant 
fragments of Parmenides’ poem. ..’—we should have been 
properly reminded of how miserably scanty the surviving 
fragments of the Way of Opinion are. That he does not do 
so is due to his antecedent conviction, based on Cherniss, of 
Aristotle’s ‘complete disregard’ for anything that Parmenides 
said. 

Cherniss’s views are summarized by McDiarmid at the begin- 
ning of his study as follows (p. 180): 


Aristotle is not interested in historical facts as such at all. He is con- 


structing his own system of philosophy, and his predecessors are of | 
interest to him only in so far as they furnish material to this end. ~ 


He believes that his system is final and conclusive and that, there- 
fore, all earlier thinkers have been groping towards it and can be 
stated in its terms. Holding this belief, he does not hesitate to modify 
or distort not only the detailed views but also the fundamental attitudes 
of his predecessors or to make articulate the implications that doctrines 
may have for him but could not have had for their authors. 


2 As by Kirk in his Heraclitus: the Cosmic Fragments (1954). CE., ¢.4 p. 519% 
‘The theory of an éxmfpwows in Heraclitus was perhaps directly derived by 
Theophrastus (like most of bis historical judgements) from Aristotle.’ [Italics 
mine.] 
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Cherniss himself says:3 


Aristotle as a philosopher is, of course, entirely justified in inquiring 
what answer any of the Presocratic systems could give to the problem 
of casuality as he had formulated it; but to suppose that such an inquiry 
is historical, that is, to suppose that any of these systems was elaborated 
with a view to the problem as formulated by Aristotle, is likely to 
lead to misinterpretation of those systems and certainly involves the 
misrepresentation of the motives and intentions of their authors, 


Now if Aristotle’s interpretation of the Presocratics is entirely 
unhistorical, it is scarcely worth while our continuing to study 
them. Through Theophrastus he influenced the whole doxo- 
graphical tradition, and as Cherniss remarks, not only do we 
possess no single complete work of any Presocratic thinker but 
such fragments as we have are a selection determined by the 
interpretations and formulations of Presocratic philosophy 
in the post-Socratic philosophers for their own philosophical 
purposes, chiefly by Aristotle. ‘If’, asks McDiarmid with 
reference to Anaximander (p. 199), ‘Aristotle has misinterpreted 
both the nature of the Infinite and the nature and functions of 
its constituent parts, and if Theophrastus has merely repeated 
his misinterpretation, what positive historical value have their 
accounts?” He tries to answer his own question, but the only 
reasonable answer would be that we should have no possible 
means of knowing. If Aristotle and Theophrastus were capable 
of distortion to this degree, our independent sources are quite 
insufficient for an assessment of it. We should be in the position 
of the (doubtless apocryphal) theologians who having proved the 
Pauline Epistles one by one to be spurious, found themselves left 
with no criterion by which to recognize a genuine epistle if they 
met one. 

Those who dismiss Aristotle’s statements about his predecessors 
as unhistorical should at least be aware of what they are doing. They 
probably agree that Aristotle’s was one of the greatest intellects 


* ‘Characteristics and Effects of Presocratic Philosophy’, Journal of the Hist. 
Y Ideas, XII (1951), 320, (See above, Ch. I.) This article contains a most valu- 
z J and lucid summary of some of the results of his book on Aristotle’s 
criticism of Presocratic Philosophy (Baltimore 1935), and in making what at 
Leese can be no more than some prolegomena to a commentary on his views, 
` Sope it is legitimate to refer to its statements rather than to the detailed 
analysis in the major work. 
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of all time. They probably agree that he founded formal logic, 
grasped the principles of scientific method in an even more 
systematic way than Plato had done, and applied these principles 
to zoology with such success that his achievement in this sphere 
can even now excite the admiration of an expert and considering 
the limited facilities of his age was nothing short of prodigious, 
They know that he was greatly interested in the historical study 
of political constitutions, and so aware of the need to have a solid 
basis of fact underlying any edifice of political theory that he 
promoted and supervised a series of separate studies of the con- 
stitutions of the Greek states, some of which he wrote himself, 
Moreover, he composed several monographs devoted to separate 
Presocratic philosophers or schools (and some of us would give 
much for a sight of his work on the Pythagoreans), in addition— 
and perhaps preparatory—to the discussion of them in his own 
philosophical works. I have not yet mentioned his more strictly 
philosophical greatness, the intellectual force with which he 
attempts the perhaps impossible task of mediating between 
Platonism and the scientific outlook, between the conflicting 
demands of Aoyixds and dvotkds Cnreiv. But I think it would be 
agreed that no philosopher has shown himself more determined 
to reduce to a minimum the distorting effects of temperament 
and prejudice from which not even the most rational of human 
beings can be entirely free. 

After the test of over two thousand years, there is something 
faintly ridiculous about defending one of the world’s greatest 
philosophers as being on the whole clear-headed and methodical, 
sane and cautious. Yet it is evidently not superfluous, for we are 
now asked to believe that whereas on other topics he generally 


displays these qualities in the highest degree, as soon as he comes — 


to assess his predecessors in the philosophical tradition he is so 
blinded by the problems and presuppositions of his own thought 
that he loses all common sense and even any idea of the proper 
way to handle evidence. Nor is the implication of dishonesty 
absent. (‘His silence about Intelligence falsifies Diogenes’ doc 
trine, but his motive is clear’, McDiarmid, above, p. 205.) 

Book A of Aristotle’s Metaphysics, says Cherniss (see above, 
Ch. I, p. 2), ‘interprets all previous philosophy as a groping: 
for his own doctrine of fourfold causality and is, in fact, inten 
to be a dialectical argument in support of that doctrine’, But We 
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do not need Professor Cherniss to point this out. Aristotle tells 
us it himself, and indeed repeats it more than once, so alive is he 
to the danger of our forgetting it. In the Physics, he says (Meta. A, 
Ch. 3), I have dealt adequately with the subject of the four causes. 
Nevertheless it will be a useful check on the rightness and 
sufficiency of this classification of the modes of causation if we run 
through what earlier philosophers have had to say on the subject. 
Either we shall find that they adduce some different type of 
cause, or if we do not, it will give us more confidence in our own 
results.* 

This respect for the work of earlier thinkers is shown in his 
writings on other subjects too. The point of view is well brought 
out in Metaphysics a, 993 b 11-19: 


We should in justice be grateful not only to those whose opinions 
it is possible to share, but also to those whose accounts are more 
superficial. These too made their contribution, by developing before 
us the habit of thought. Without Timotheus, we should lack much 
lyric poetry; but without Phrynis, there would have been no Timo- 
theus. The same holds good among those who expressed themselves 
on the truth. From some of them we have accepted certain views, 
whereas others were responsible for the existence of these some. 


Tv &w mpojoxnoay pôv expresses a proper and historical atti- 
tude to earlier thought, and there is no doubt that it was Aris- 
totle’s. To treat one’s predecessors like this, instead of (like many 
scientists and philosophers) dismissing them out of hand as 
immature, ill-informed or otherwise out of date, is a mark of 
intellectual maturity. It is not a premise which encourages the 
conclusion that he will go on to cook their results in order to 
make them square with his own. He is indeed less likely to do 
this than the man who conceals, or is unconscious of, his own real 
intention. The application of this kind of test in addition to his 
own reasoning shows a stronger historical sense than most original 
philosophers possess. 

In addition to the four causes, another conception fundamental 
to Aristotle’s philosophy is that of natural and violent motion. 
Each of the elements has for him its natural place in the universe 


‘F a 25 

a ee a repetition of his intentions, see Ch. 5, 986 a 13: Gd’ of 8) xdpuv enep= 

Mache, zobr’ Lore Emus MéPrysey wal mapà zoru rivas dva riðla ras dpxés, 
nds els ras elpnudvas euntrrovow alrlas. 
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and it is its nature to move towards that place and, once arrived. 
there, to remain still. He therefore divides all movement into 
natural and enforced. Cherniss (ACP, 196-209) complains that 
here too he criticizes his predecessors only from the standpoint 
of his own theory. He refers particularly to the discussion of the 
shape and position of the earth in De Caelo, ii. 13. Yet at the con- 
clusion of this discussion Aristotle says (294 b 30): 


‘But our quarrel with the men who talk like that about motion does 
not concern particular points, but an undivided whole’ (i.e. the 
behaviour of a particular element, earth, must not be considered in 
isolation, but only as a part of the cosmos with its universal laws), 
‘I mean that we must decide from the very beginning whether bodies 
have a natural motion or not, or whether, not having a natural motion, 
they have an enforced one. And since our decisions on these points 
have already been made’ (this refers to discussion in chapters 2-4) 
‘so far as our available powers allowed, we must use them as data,” 


The reader could not ask for a clearer warning from the philoso- 
pher himself that he is proceeding on certain assumptions of his 
own, of which he is fully conscious; and in the words ‘so far 
as our available powers allowed’ we have a becoming admission 
that his results may not be final. 

There is, of course, much plausibility in the argument that 
because he was already convinced of the validity of his own 
scheme of causation he could not but distort his predecessors 
to fit it, thus ‘thoroughly concealing and misrepresenting’ their 
thought (Cherniss, p. 2), but at the same time we must remem- 
ber the mote and the beam. We are all to some extent at the mercy 
of our own philosophical presuppositions, and Aristotle had at 
least the advantages over us that he was an Ionian Greek like the 
men of whom he was writing and that he was judging them on 
fuller evidence than we are. He sometimes says of one or other of 
them that if one seizes what we must suppose him to have meant, 
instead of judging by the inadequate language at his disposal, one 
will see that he was trying to say this or that (e.g. of Empedocles 
at Meta. A 985 a 4, of Anaxagoras, 989 a 30). This practice of his 
can easily be held up to derision as an obvious case of distorting: 
what the philosopher actually said in order to make it fit what 
Aristotle thinks he ought to have said. But can any of us hope to 
do better? The arrogance, if such it be, of assuming that one 
knows what a man wanted to say better than he did himself, is aft 
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arrogance from which none of us is free. It was Whitehead who 
wrote: “Everything of importance has been said before by some- 
one who did not discover it,’ and this statement represents 
Aristotle’s attitude very fairly. 

It may be replied that today our aim in studying the Presocra- 
tics is purely historical, to find out the truth about them, whereas 
Aristotle’s was the substantiation of his own philosophical views. 
But in the first place, this again is to underrate the quality of 
Aristotle’s mind as it appears clearly enough in other parts of 
his works. He did not feel about his philosophical views as an 
evangelist does about his religion. His interest was in the truth, 
and he was more capable than most of discarding irrational pre- 
suppositions in its pursuit, ‘Amicus Plato sed magis amica veritas’ 
is bien tromé; “Amica veritas sed magis amicum quattuor esse 
genera causarum’ is, for a man of Aristotle’s stature, nonsense. 

Further, is it such an advantage that in studying the Presocratics 
we have only historical considerations in mind? Aristotle at least 
knew that he was investigating a particular question, namely, 
how far they anticipated his fourfold scheme of causation (or, it 
may be, his conception of the nature of motion or the psyche). 
Indeed the full consciousness and frankness with which he sets 
about the task is an excellent guarantee that he will not unduly 
distort their views. The modern interpreter, just because he is 
not thinking of his own philosophical presuppositions, is much 
more likely to be influenced by them unconsciously; and it is 
absurd to say that because we are not philosophers we have no 
philosophical presuppositions. It is the philosopher who, because 
his view of things is framed consciously, is best able to free himself 
from the preconceptions of his time. The rest of us are more likely 
to apply them without realizing it. 

3 Here is an example from a scholarly modern discussion of a 
F resocratic philosopher, Mr J. E. Raven’s article on Anaxagoras 
in the Classical Quarterly for 1954. The instance is all the more 
telling because the writer conforms to the highest standards of 
scholarship.’ On p. 133 he writes: ‘Whereas every single one of 
the Presocratics was striving after an incorporeal principle... 
one and all they ended in failure’; and on the next page he adds: 
Anaxagoras .. . in the last resort failed too.’ Here we look back, 


‘a The appositeness of this parallel was pointed out to me by my daughter, 
Anne Guthrie, of Somerville College. 
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from the standpoint of an age to which the distinction between 
corporeal and incorporeal is familiar, to an age before such a 
distinction was known, and we say that the men of that age 
were ‘striving’ to reach that distinction. Were they? That is a 
difficult question to answer, but no blame attaches to Mr Raven 
for putting it in that way, since we can only study these philoso- 
phers in the light of our own conceptions, nor would the study 
be of much value if we did not. But let us at least grant Aristotle 
a similar freedom without accusing him of distorting his sources 
any more than we are. He looked at them in the light of his own 
view of reality, and like the modern scholar (only with much 
more evidence at his disposal) saw them as ‘striving’ to reach 
the same view. 

In Cherniss’s criticism much less than full weight is given to 
Aristotle’s extreme conscientiousness in reporting the views of 
others. His statements about Empedocles and Anaxagoras in 
Metaphysics A, already mentioned, are often taken as an instance 
of his ‘reading into’ their words what they did not say. If we 
would justly assess his trustworthiness, it is even more important 
that he himself is careful to let us know when he ceases to quote 
the ‘stammering utterance’ and puts his own interpretation on 
it. Criticizing his interpretation of Anaxagoras at 989 a 30, 
McDiarmid writes (above, p. 218): ‘As Aristotle admits, he is not 
stating Anaxagoras’ doctrine but giving it a logical development 
that Anaxagoras had neglected.’ He does not seem to see what an 
enormous debt we owe to the historical sense of the man who so 
long before the age of scholarship takes the trouble to warn us 
explicitly ® when he departs from the text of his author and goes 
on to his own interpretation. It justifies a certain confidence when 
we approach the interpretation itself. 

In this connection may be cited what, if too much respect were 
not due to its author, one might be tempted to call the reductio ad 
absurdum of Professor Cherniss’s view. Thales, Aristotle tells 

us (Meta. A 983 b 20), said that the åpxńý, or source of all things, 
was water, and for this reason he also said that the earth rests 
upon water, A little later (984a 2), Aristotle’s historical conscience” 
leads him to put the original statement more cautiously: Thales” 
he repeats, is said to have declared himself thus about the first) 
cause. He is, however, sufficiently satisfied on the point hims 


6 Abyov dy exeivos piv od Bufplpwaer. . . « 
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to regard Thales as the first figure in the Ionian philosophical 
tradition which ascribed the ultimate origin af all things to a single 
principle, this principle being, as Aristotle saw it, a material one. 
Thales was the originator of this kind of philosophy’. This will 
not do for Professor Cherniss. 


What we know, [he writes (above, p. 4)] of Aristotle’s general 
method of interpreting his predecessors, however, and the specific 
purpose of his dialectical history in this book arouses the suspicion 
that Thales was not led from the general doctrine that all things come 
to be from water to draw the conclusion that the earth rests upon 
water, but conversely from the tradition which ascribed to Thales the 
notion that the earth rests upon water Aristotle inferred that he had 
made water the origin of everything. 


I would draw particular attention to this passage because it is 
far from my intention to argue that Aristotle was a faultless 
historian or that we can never be in a position to see his faults. 
He can certainly be detected in misinterpretation, and sometimes 
in self-contradiction, on the subject of an earlier philosopher.” 


7 An obvious example is the contradictory senses which he gives to the word 
dvos in the same passage of Empedocles (Frag. 8) in Gen. ef Corr, A 314 b 5 
and Meta. A 1014 b 35. Change and revision of his opinions, and even 
forgetfulness of what he has said before, are not surprising in writings 
‘many of which’, as Düring has recently reminded us (‘Aristotle the Scholar’, 
Arctos, 1954, p. 66), are ‘continually revised series of lectures’ and were never 
prepared by their author for publication, Cherniss’s book provides many 
instances, though he sometimes exaggerates Aristotle’s inconsistency, e.g. in 
his strictures on the general treatment of Empedocles (ACP, 196 n. 211, 
3). Aristotle’s complaint that ‘Empedocles does not allow one to decide 
whether the Sphere or the elements were prior’ (Gen. ef Corr. 315 a 19, 
Cherniss, n. 211) was from his own point of view justified, and does some- 
thing to mitigate the heinousness of interpreting in different ways what was 
to him a self-contradictory system, Some instances offered are not inconsis- 
tencies at all. Thus ACP 357 says: ‘The theory of Anaxagoras may be praised 
as “modern” when vois is interpreted as final cause and yet held to be 
inferior to that of Empedocles when Aristotle is arguing that a finite number 
of principles is preferable to an infinite number.’ But why should Aristotle 
not have regarded it as superior in some respects but inferior in others? 
Again (same page) ‘Anaximander is at one time just another Ionian monist, 
yet elsewhere he is linked with Anaxagoras and Empedocles.” The inconsis- 
tency here may lie in the nature of Anaximander’s somewhat primitive ideas 
rather than being imposed on them by Aristotle. Whether 7d dzeipov, from 
which things could be ‘separated out’, was originally a single substance or a 
mixture, is a question which he had not faced. ‘Uncertainty on Aristotle’s 
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But to put it at its lowest, he was intellectually mature, and the 
fault must in each case be proved before it can be assumed. Here, 
on the other hand, we are asked to suspect him of an elementary 
blunder for which there is not a shred of evidence, solely on the 
prior assumption that he ‘is not interested in historical facts as 
such at all’, 

If Aristotle were capable of playing fast and loose with facts 
to this extent, it would hardly be worth while to consult such a 
slipshod author on any subject, whether the previous history of 
philosophy or anything else; so let us look at the manner of his 
references to Thales. They should throw an important light on 
his methods and consequent trustworthiness, since in this case 
we know him to have been relying on intermediate sources only, 
If Thales ever wrote anything, it was lost before Aristotle’s day. 

As already noted, the statement about the first cause is given 
as what ‘is said’ about Thales. But can we trust Aristotle to dis- 
tinguish between what he has found in tradition and what is 
merely his own conjecture? A further glance at his practice should 
help us to decide. Having repeated the simple statement, he goes 
on to suggest a reason which may have influenced Thales in 
making it. His words are (983 b 21): ‘He said that the dpyy is 
water, getting this idea perhaps from (AaBdv iows radrny ry SxdAqyw 
èx roô) seeing that the nourishment of all things is moist and 
that heat itself arises out of moisture and lives by it...and 
because the seed of all creatures is of moist nature.’ The reason 
for the statement is clearly distinguished from the statement 
itself as a conjecture of Aristotle: we are not left wondering. I 
would add, because though not directly relevant to the present 
point it has a bearing on Aristotle’s general trustworthiness 
as an interpreter of early thought, that Mr McDiarmid does 
no service to the history of philosophy by simply repeating 
Burnet’s statement that ‘arguments of this sort are characteristic 
of the physiological speculations that accompanied the rise of 
scientific medicine in the fifth century B.C. At the time of Thales 
the prevailing interest appears to have been meteorological’. 
Terms like ‘physiological’ and ‘meteorological’, with their sugges- 


part as to what Anaximander really meant’ (p. 25) is very probable, but is 
not the same as the kind of self-contradiction that is attributed to him else- 
where. 
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tion of modern scientific departmentalism, are highly anachronis- 
tic. No technical interest in physiology is implied in the simple 
explanation given by Aristotle, and a general curiosity about the 
origin and maintenance of life far antedates the rise of scientific 
thought. As Professor Baldry showed in an important article, 
«interest in birth and other phenomena connected with sex is a 
regular feature of primitive societies long before other aspects of 
biology are even thought of . . . There is every reason for sup- 
posing that the Greeks were no exception to this rule,’ 

The statement that the earth rests on water is referred to again 
in De Caelo (294 a 29) as one which ‘they say Thales made’ 
(sv daow elnetv O. ròv MiAjjovov). In De Anima we find an interest- 
ing form of words whereby Aristotle lets us know with admirable 
precision (a) that he has found something in his authorities about 
Thales, and (b) that he feels justified in drawing a conclusion 
from it which nevertheless rests on no authority but his own 
inference: ‘It looks, from what is recorded about him, as if 
Thales too thought of the soul as a kind of motive power, if he 
said that the loadstone has a soul because it attracts iron.’? Later 
in the same treatise we have another of Aristotle’s conjectures, 
clearly distinguished as such from the statements which he has 
found in earlier sources: ‘Some say that soul is mingled in the 
whole, which is perhaps the reason why Thales believed that all 
things are full of gods.’!° The careful wording of these passages 
is, for its period, remarkable, and provides the valuable informa- 
tion that in sources available to Aristotle the following statements 
were attributed to Thales: (i) water is the dpy7; (ii) the earth rests 
on water; (iii) the loadstone has a soul because it attracts iron; 
(iv) all things are full of gods. To doubt this is to abandon all 
critical standards and stultify any study of the Presocratics. I would 
go further, and suggest that the caution and sanity exhibited by 
Aristotle compel us also to pay serious attention to his own 
conjectures, and I have tried to show that one of these has been 
much too hastily dismissed. 


* Embryological Analogies in Presocratic Cosmogony, Class. Quart., XXVI (1932), 
28. Baldry refers to Aristotle’s version of Thales’s motive on p. 33. 

' 405 a 19: žoiwe 52 Kal O. & dy drropvnpordedovar xunrexdy ri ry Yuxdy trodaBelv, 
Edn yuydy Eyew re rev ovSnpdv kwé. 
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In considering a so-called fragment, says Professor Cherniss 
(above, pp. 1-2), one must take into consideration the whole 
context in which it has been preserved, ‘a context which is some- 
times as extensive as a whole book of Aristotle’s Metaphysics?, 
I would go even further, and say that in judging Aristotle’s 
account of any of his predecessors one must take into considera- 
tion his whole philosophical and historical outlook, which can 
only be understood by a wide and deep reading of his works on 
a variety of subjects. Mr McDiarmid, for instance, holds that 
doubts about the view of matter which Aristotle attributes to 
the early physicists are made antecedently not unreasonable ‘by 
the fact that he can seriously comment on the material theory 
of Homer in the same context with those of the physicists? 
(above, p. 184). This is a very misleading statement. It is true 
that Aristotle is remarkably patient with the views of even poets 
and mythographers (to whom he once stretches out a hand in a 
sudden flash of sympathetic insight: ‘so the lover of myth is in 
a sense a philosopher’—8:d kal 6 iddpvbos piddcodds mús eorw, 
Meta, A 982 b 18), owing to his unshakable and attractive con- 
viction that there must be some grain of truth in any sincerely held 
belief, But there is much in that ‘in a sense’. The lover of myth 
shares with the philosopher the all-important gift of curiosity, 
but no more. This is the same critic who could write, ‘But it is 
not worthwhile to consider seriously the mythologists’ subtle- 
ties; one must inquire of those who offer demonstration’ (Meta. B 
1000 a 18: G\Ad mep pèv TOv pvbiKds codilopeve od giov perà 
onovdijs oxoreiv, napa 5¢ rôv 81’ åmodel$ews Aeydvrw Set muvbáve- 
ofu), and who reveals himself in the passage of Metaphysics A which 
McDiarmid is discussing. There is no question of Aristotle’s 
putting Homer on a level with the Milesian philosophers; other- 
wise he could not designate Thales with clear-cut emphasis as 
‘the originator of this kind of philosophy’. Only after the serious 
part of his exposition is over does he add that ‘there are some 
who say’ that the old ‘theologians’ like Homer took this view 
of nature, then immediately dismissing that as something scarcely 
susceptible of verification and not worth further thought, he 
returns to Thales as the earliest thinker relevant to his inquiry. 
It is sad to be forced into such heavy-handed exegesis of the 
expressive dryness with which, after the mention of Homer's 
Okeanos and Tethys, Aristotle continues (983 b 33): “Whether 
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this really is an ancient view of nature may perhaps be uncertain, 
put Thales is said to have spoken thus about the first cause,” 
Homer and Thales. in the same context ?!! 

To substitute uncritical rejection for sympathetic criticism of 
Aristotle’s account leads, in the absence of any better source 
of information, to the erection of a purely modern dogmatism 
in its place. Many examples could be quoted, but space will 
scarcely permit of more than one. Of the origin of motion in the 
system of Leucippus and Democritus, Aristotle says in Metaphysics 
‘A (985 b 19) that they ‘like the others, lazily shelved’ this question. 
In Physics (265 b 24) he refers to them as those who ‘make the 
void the cause of motion’. Mr McDiarmid notes (above, p. 
230 ff.) that Aristotle and Theophrastus where he is dependent 
on him, give the impression that the Atomists considered the 
assertion of the void’s existence to be sufficient answer to the 
Eleatic denial of motion, and continues: ‘Clearly it was not, and 
the atomists can hardly have thought that it was.’ By this un- 
supported assertion he closes the door against any use of Aris- 
totle’s hint as an aid to reconstructing the problem as the Atomists 
saw it. If, instead, we follow that hint, we may discover the 
ingenious way in which they safeguarded their system from the 
objections to which those of Empedocles and Anaxagoras were 
open. Parmenides had finally condemned any system which, like 
the Milesian or Pythagorean, combined the notions of a one and 
a many. An original one could never become many, for change 
and motion were impossible because, among other reasons, true 
void was an inadmissible concept. Empedocles and Anaxagoras 
had tried to save the phenomena by abandoning the original 
unity. Positing an everlasting plurality, and accepting the Par- 
menidean denials of (a) generation and destruction and (b) void, 
they evidently thought they could retain the possibility of loco- 
motion by a kind of reciprocal replacement (the motion which 
later writers compared to that of a fish through water, Simplicius, 
Physics 659. 26 Diels). 

For motion even to start in such a plenum, an external cause 


"Tt may be, as Ross suggests, that Aristotle’s introduction of the ancient 
theologi here is a reminiscence of Plato’s remarks in the Cratylus (402 d) and 
Theaetetus (152 e, 160 d, 180 c), though Plato is quoting them as forerunners 
of Heraclitus rather than of Thales. In any case, if Plato, as Ross says, is 
jesting’, may we not allow Aristotle to have his joke too? 
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seemed necessary. Otherwise it would remain locked in a solid, 
frozen mass. Thus whereas to blame the Milesians for omitting 
to provide a motive cause is anachronistic, to demand it in any 
post-Parmenidean system is right. The need was there and was 
known to be there. Hence the Love and Strife of Empedocles 
and the Mind of Anaxagoras. But to an age for which there was 
still only one type of entity (that which we should call corporeal, 
though this term could not come into use until its contrary, the 
incorporeal, had been conceived), the introduction of Mind over 
the mixture must have seemed suspiciously like the reintroduction 
of unity, of a one behind the many, by a back door, thus laying 
Anaxagoras’ system wide open once more to criticism of the 
Eleatic type. 

What is difficult for us to realize is the complete novelty of the 
idea that a true void might exist. Before Parmenides the concept 
had not been grasped, so that the Pythagoreans could actually 
identify void and pneuma (Aristotle, Phys. IV. 213 b 22). Later it 
had been understood only to be denied as impossible. I suggest, 
therefore, that the Atomists had consciously faced the problem 
of the origin of motion and considered that they were providing 
a new, sufficient, and positive answer by attributing it to the 
existence of void.!? The difficulties which had faced the pluralist 
attempts to rescue phenomena from the grip of Eleatic logic were 
the difficulties of accounting for a beginning of motion in a mass of 
matter heterogeneous indeed, but locked together without the 
smallest chink of empty space between its parts. Substitute for 
that picture the alternative of an infinite number of microscopic 
atoms let loose, as it were, in infinite empty space, and it is at least 
as reasonable to ask ‘Why should they stay still?’ as ‘Why should 
they move?” 

Eleatic logic compelled the Atomists to describe the void as 
‘what is not’ (rò pì öv); but this had an advantage of its own. 
‘What is’ (rò ôv) being still what we should be inclined to call 
some form of body, space was something different, a mere blank; 
it is p) ov. Yet, Leucippus insists, in its own way it exists, it is 
there (Aristotle, Mefa. A. 985 b 4 ff.), and not only that, but it 
is what makes motion possible. Thus Leucippus played on 
12 One must remember that Melissus had argued directly from the non- 


existence of void to the impossibility of motion, in contradiction of Empe- 
docles and Anaxagoras, (Frag. 7, sect. 7, Cherniss, ACP, 402.) 
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Parmenides the kind of trick which Odysseus played on the 
clops. When asked what started motion, Anaxagoras replies 
Mind’, ie. a positive öv somehow different in kind from the 
matter of which the cosmos is composed. Asked the same 
question, Leucippus replies, first, that motion has been from all 
time, but secondly, that what makes it possible is rò pì) ov. If 
‘No man is killing me’, the neighbours cannot expect to catch 
the murderer. 

Aristotle is often astonishingly close to our own point of view. 
Like Mr McDiarmid, he thinks the existence of void is no suffi- 
cient explanation of the possibility of motion. It is a sine qua non, 
but not the positive cause—e.g. weight—which his own (in- 
cidentally erroneous) mechanics demanded. Hence although he 
records that they gave this answer, it does not in his eyes absolve 
them from the charge of ‘light-mindedness’ (faðuuia) in this 
respect. But if we use the evidence which he is a good enough 
historian to give us, we may succeed in overcoming both our own 
preconceptions and his and getting nearer to the mind of a pre- 
Platonic thinker. The Atomists came at a stage in the history of 
thought when the need for a positive cause of motion was bound 
up with the lack of a true conception of void. The setting free 
of the atoms, therefore, though to Aristotle it appeared as no 
more than a sine qua non, seemed to them a sufficient explanation, 
a positive aïrıov, of their motion. They combined it with the 
assertion that motion was from eternity, and considered that no 
further, more positive, cause was required. In this the physics 
of Leucippus and Democritus are more nearly in accord with the 
views of motion current in Europe since Galileo and Descartes 
than with the imperfect theories of Aristotle. He is certainly open 
to criticism, but not to immediate dismissal on the grounds that 
the Atomists could never have thought of the void as a sufficient 
answer to the Eleatic denial of motion. 

The proper treatment of Aristotle’s evidence is vital for the 
whole history of Presocratic thought. Here I have done no more 
than suggest a few reasons for believing that it calls for further 
investigation. Professor Cherniss has not so much ‘dealt exhaus- 
tively’ with the subject as opened our minds to new and fruitful 
Possibilities—perhaps a greater service. As an historian Aristotle 
has serious failings, but he deserves less wholesale condemnation 
than he is at the moment in danger of receiving. Too hasty rejec- 
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tion of some of his judgements may be of less service than sym- 
pathetic criticism if we wish to see through his mind to those of 
his predecessors. A small contribution towards this sympathetic, 
understanding will, I hope, be an acceptable tribute to the great 
Aristotelian in whose honour it is written.13 | 
13 This paper first appeared in a volume in honour of Sir David Ross. i 
should like to express my thanks to Mr D. J. Allan for helpful comments 
and suggestions made while this paper was in draft. 
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HOT AND COLD, DRY AND WET 
IN EARLY GREEK THOUGHT 


G. E. R. Lloyd 


IN a previous article (JHS, LXXXII (1962) 56 ff.) I examined 
some of the theories and explanations which appear in Greek 
philosophy and medicine in the period down to Aristotle, in 
which reference is made to right and left or certain other pairs of 
opposites (light and darkness, male and female, up and down, 
front and back), and I argued that several of these theories are 
influenced by the symbolic associations which these opposites 
possessed for the ancient Greeks. In the present paper I wish to 
consider the use of the two pairs of opposites which are most 
prominent of all in early Greek speculative thought, the hot and 
the cold, and the dry and the wet. My discussion is divided into 
two parts. In the first I shall examine the question of the origin 
of the use of these opposites in Greek philosophy. How far back 
can we trace their use in various fields of speculative thought, and 
what was the significance of their introduction into cosmology 
in particular? And then in the second part of my paper I shall 
consider to what extent theories based on these opposites may 
have been influenced by assumptions concerning the values of 
the opposed terms. Are these opposites, too, like right and left, 
or male and female, sometimes conceived as consisting of on 
the one hand a positive, or superior pole, and on the other a 
negative, or inferior one? How far do we find that arbitrary 
correlations were made between these and other pairs of terms, 
that is to say correlations that correspond to preconceived 
notions of value, rather than to any empirically verifiable data? 
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I 


On the problem of the origin of the use of these opposites in 
various types of speculative theories, it is as well to begin by 
reviewing the incontrovertible evidence for the post-Parmeni- 
dean period before turning to the much less certain and more 
difficult evidence for earlier writers. The first extant philosophical 
texts in which the hot and the cold, the dry and the wet are 
explicitly described as being present at the first stage of cosmolog- 
ical development are certain fragments of Anaxagoras. Fragment 4, 
for instance, specifically mentions these opposites, along with the 
bright and the dark, ‘much earth’ and ‘innumerable seeds’, as 
being present in the original mixture when ‘all things were 
together’, and the same three pairs of opposites, together with 
the rare and the dense, are described in Fragment 12 as separating 
off from one another in the zepexdpyars initiated by Nous. The 
first extant text in which we find a physical theory based on the 
hot and the cold, the dry and the wet as the four primary elements 
or components of other things appears to be in the Hippocratic 
treatise On the Nature of Man, Ch. 3 (L. vi. 36, 17 f£)! where the 
author states that on death each of the components of a man’s 
body returns to its own nature, ‘the wet to the wet, the dry to 
the dry, the hot to the hot, the cold to the cold. Such is the nature 
both of living things and of everything else.’* In other fifth- and 
fourth-century texts these opposites are associated with the © 
elements, rather than named as elements themselves. In Fragment 
21, 3-6, Empedocles connects certain pairs of opposites (hot and 


1 The reference to Melissus in Ch. 1 (34, 6) provides a terminus post quem 
for Chs. 1-8 of this composite treatise, and to judge from the report in 
Anon. Lond., xix. 1 ff., its author was Polybus, the son-in-law of Hippo- 
crates (the theory of veins in Ch, 11, 58, 1 ff., may also be ascribed to Polybus 
on the authority of Aristotle, HA 512 b 12 f.). While most scholars date this 
work in the second half of the fifth century (e.g. L. Bourgey, Obsersation 
et Expérience chez les médecins de la collection Hippocratique (Paris, 1953], pp. 31 £a 
F. Heinimann for one (Nomos und Physis, Basel, 1945, 158 ff.) puts it at the 
very end of that century or the beginning of the fourth, on the grounds 
that the antithesis between wyos and divas is already drawn quite sharply 
in Chs. 2 and 5. 

2 In Ch. 4 (38, 19 ff.) the writer describes the components of the body in’ 
terms of the four humouts, blood, phlegm, bile, and black bile, but these are 
in turn correlated both with the opposites and with the four seasons if 

n Ch. 7 (46, 9 f.): e.g. blood, like the season spring, is said to be wet and hot. 
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cold, bright and dark) with certain of his ‘roots’,3 though how far 
he went in working out a comprehensive schema of such asso- 
ciations, it is much more difficult to say.+ But in the Hippocratic 
work On Fleshes,5 for example, we find a quite elaborate schema (Ch, 
>. L. viii. 584, 9 f). Here too there is a four element theory, the 
most important element being the hot itself (‘what the ancients 
called aether’). Of the other three elements, earth is said to be cold 
and dry, aer is hot and wet, and ‘that which is nearest the earth’ 
(the sea?) is ‘wettest and thickest’. Another such theory is found 
in On Regimen i.6, where the writer asserts that there are two 
component elements of all living creatures, namely fire and water 


sun’ (ie. fire) is undoubtedly described as bright and hot in verse 3 
ov pèv Nevxdy épav xal Oepudy dndvry) and ‘rain’ (i.e. water) as dark and 
J in verse § (čapov 8° ev andor Bvopdevrd ve pryahov re), and when Aristotle 


cold 
quotes these lines at GC 314 b 20 ff., he adds that Empedocles ‘characterizes 


the other elements too in a similar way’. But in the more complete version 
of the fragment quoted by Simplicius (in Pd. 159. 13 ff.) the interpretation of 
the lines which refer to the other two elements is far from clear, Verse 6 
(èx 8 atns mpopéova Bereuvd re Kal orepewrd) seems to associate earth with 
solidity particularly (but not, apparently, with hot or cold): Aristotle, at 


least, took Empedocles’ theory to have been that earth is heavy and hard 
G 10 f.), Verse 4 is even more obscure: éuBpora 8° doo’ eiBe re xal 
dpyére beverar adyf. If we take this to refer to air (though this had been 
doubted by some scholars), it seems to imply that this element, too, like 
fire apparently, is warm and bright. 

+C. H. Kahn, Anaximander and the Origins of Greek Cosmology (New York, 
1960), p. 127, has suggested that ‘if the complete poem of Empedocles had 
survived, we might see that his theory was as fully articulated as that of 
Aristotle’ (in which each of the four simple bodies is constituted by two of 
the four primary opposites, hot, cold, dry, wet, e.g. fire by the hot and the 
dry), but this is a very doubtful conjecture. Kahn points out that ‘other 
fragments permit us to catch a glimpse of the causal roles ascribed to the 
hot and cold, the dense and rare, and to the qualities of taste—bitter, sweet 
and others’, and he instances Fragments 65, 67, 75, 90 and 104. But there is 
these fragments to suggest that these opposites are associated with 
specific ‘roots’, Empedocles’ theory of these associations survives in Fragment 
21 alone, and there the doctrine seems to be still in quite a rudimentary form, 
5 On the date of this treatise, see K. Deichgriber, Hippokrates, aber Entstehung 
und Aufbau des menschlichen Körpers, Leipzig, 1935, 27, n. 4, who concludes 
that it belongs to the end of the fifth century, It should be remembered, 
however, that the date of this, as of almost every other, Hippocratic treatise 
cannot be determined with any degree of precision. 

* This treatise is now generally agreed to be more probably a fourth- than 
a fifth-century work (see, e.g., J.-H. Kühn, System- snd Methodenprobleme im 
Corpus Hippocraticum, Hermes Einzelschriften, 11 [1956], 80, n. 1). 
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but ‘the hot and the dry belong to fire, and the cold and the wet 


to water’, though ‘there is some moisture in fire’ and again ‘there © 


is some of the dry in water’ (Chs. 3 and 4, L. vi. 472, 12 f., 474, 
8 ff).7 

The evidence for the post-Parmenidean period is clear enough, 
In the late fifth and early fourth centuries the hot and the cold, 
the dry and the wet, whether alone or in conjunction with other 
pairs of opposites, were used in at least two types of physical 
theories, (1) where they figure as elements themselves, i.e. as the 
primary substances of which other things are composed (as in 
On the Nature of Man) and (2) where they are associated with the 


elements, when these were conceived in the form of other sub- — 


stances (as in On Fieshes).8 In addition, there are, of course, 
innumerable pathological theories in the Hippocratic Corpus, in 


which diseases are attributed either to these opposites directly, ~ 


or to their effect on other substances or parts of the body. To 
mention just two typical examples, in On the Places in Man the 
writer says that ‘pain is caused both by the cold and by the hot, 
and both by what is in excess and by what is in default’ (Ch. 42, 
L. vi. 334, 1 ff), and the author of On Affections puts it that ‘in 
men, all diseases are caused by bile and phlegm. Bile and phlegm 
give rise to diseases when they become too dry or too wet or 
too hot or too cold in the body’ (Ch. 1, L. vi. 208, 7 ff.). The 
author of On Ancient Medicine (writing after Empedocles, as we 
know from Ch, 20) attacks the extreme version of such a theory 
in which the hot, the cold, the wet or the dry was postulated as 
the sole cause of diseases, and it would appear from a text in 
Aetius, at least (v. 30, 1, DK 24 B 4) that the use of these oppo- 
sites in theories of disease goes back as far as Alcmaeon, who is 


7 Anon. Lond, xx. 25 ff. attributes a neat schema of elements and ‘powers’ 


to Philistion: there are four elements and each of these has its own ‘power’y 
fire hot, air cold, water wet and earth dry. The dates of On Fleshes and of 
Philistion are, of course, known only very imprecisely, but it seems possible 
that the theories of Empedocles, On Fleshes, Philistion and Aristotle repre- 
sent a gradual and continuous progress towards a doctrine of elements and 
opposites that is at once simple and comprehensive, 

8 We should also note theories of the type found in Diogenes of Apollonia 
in which there is a single primary element (in his case *Ańp) but hot and 
cold, dry and wet and so on are mentioned as its differentiations (see Frage 
51 €or yàp modtrporos (sc. ó åńp) xal Bepuórepos kat Yuxpdrepos Kal Enpérepos 
Sypdrepos xal oracyudirepos xal dfurdpyy xlmow exw). 
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reported to have held that health depends on the isonomia of certain 
factors in the body, and that the monarchia of one of these causes 
disease: as examples of the factors, or as he calls them the ‘powers’, 
in question, Aetius mentions wet, dry, cold, hot, bitter and sweet. 

Hot and cold, dry and wet seem to have been used in patho- 
logical theories as early as Alcmacon, but how far back can we 
trace their use in cosmological doctrines? With the exception of 
some fragments of Heraclitus (notably Frag. 126), we rely on the 
testimony of Aristotle and Theophrastus, and sources which were 
in turn dependent on them, for our evidence concerning the role 
of these opposites in pre-Parmenidean writers, For many years 
these authorities were thought quite reliable enough by the majority 
of scholars. What might be described as the traditional view of the 
role of these opposites in the early stages of Greek philosophy is 
expressed by Cornford, for example (Principium Sapientiae, 
Cambridge, 1952, 34): ‘in studying Anaximander’s system we 
shall find the four cardinal opposites mentioned by Hippocrates 
[Cornford has just referred to the treatise On Ancient Medicine| 
—hot and cold, moist and dry—playing a leading role in cos- 
mogony. They can be identified with the four seasonal powers 
of summer and winter, rain and drought; and, in the order of 
space, they become the four elements of Empedocles, fire, air, 
water, earth.’ Yet first Heidel? and Cherniss!° and then more 
recently McDiarmid" have seriously impugned the accuracy of 
both Aristotle’s and Theophrastus’ accounts of Presocratic 
philosophy. Moreover it was just at this point, in his attribution 
of theories based on opposites to the Presocratics, that Aristotle’s 
interpretation was particularly attacked on the grounds that in 
Physics A, for example, he is attempting to show that all earlier 
thinkers held the opposites as principles in order to establish 
that his own theory of Form and Privation is both final and 
inclusive. Commenting on the accounts of Anaximander given 
by Aristotle and Theophrastus, McDiarmid put it that ‘their 
interpretation clearly presupposes that he had subscribed to the 
Specifically Aristotelian notion of the equilibrium of the contraries 


° W. A. Heidel, ‘Qualitative Change in Presocratic Philosophy’, Archiv f. 
Gesch, d. Philos. XIX (1906), 333 fE 

‘2 H. Cherniss, Aristotle's Criticism of Presocratie Philosophy, Baltimore, 1935. 
‘J. B. McDiarmid, ‘Theophrastus on the Presocratic Causes’, Harvard 
Studies in Classical Philology, LXI (1953), 85 ff.3 above, Ch. VIII. 
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and the genesis of the four simple bodies through the interaction 
of the contraries on undifferentiated matter’ (above, p. 176), and 
Hölscher,!? too, remarked, with reference to the report on 
‘Anaximander in Pseudo-Plutarch Stromateis 2 (DK 12 A 10), that 
‘die gegensitzlichen Qualitäten Heiss und Kalt können als solche 
nicht anaximandrisch sein’. Nevertheless both Kahn's and most © 
recently Guthrie!+ have upheld the general reliability of our 
evidence concerning the role of opposites in the systems of the 
Milesians. The general problem of the reliability of our sources 
for Presocratic philosophy cannot be entered into here. But since. 
there is a quite fundamental disagreement, among those who have 
studied the matter, on whether the hot and the cold, and the dry 
and the wet themselves were used in cosmological theories as 
early as Anaximander, a brief re-examination of the evidence that 
is relevant to this particular question must be undertaken. 

The problem hinges on our interpretation of the evidence con- 
cerning Anaximander, and first of all we should grant a general $ 
point to McDiarmid and others, that on certain occasions when ~ 
Aristotle or the doxographers have attributed a theory based on 
contraries, or on the hot and the cold in particular, to one or i 
other of the Presocratic philosophers, they have undoubtedly 
reformulated the theory in question. A clear example is Ph, 188.4 ~ 
20 ff. (cf. Metaph. 986 b 34) where, indeed, Aristotle himself makes 
it plain that he has reformulated the doctrine of Parmenides: 
‘Parmenides posits hot and cold as archai’, he says, and then goes 
on ‘he calls them fire and earth’.15 The report in Hippolytus 


12 U, Hélscher, ‘Anaximander und die Anfänge der Philosophie’, Hermes, 
LXXXI (1953), 266; below, Ch. XT. 

13 Op, cit., especially Ch. 2, 119 ff. 

14W. K. C. Guthrie, A History of Greek Philosophy, I, Cambridge, 19624 
See also Guthrie’s article, ‘Aristotle as a Historian of Philosophy’, JHS% 
LXXVII (part 1) (1957), 35 ff.; above, Ch, IX. 

15 It may be noted that in this instance later writers refer to Parmenides’ 
principles more often as fire and earth than as hot and cold, e.g. Theopht 
Phys. Op. Frag. 6 (Alex. in Metaph. 984 b 3, p. 31, 7 [Hayduck], DK A 7) 
Hippolytus Ref. i. 11, 1, DK A 23, D.L. ix. 21, DK A 1, but contrast 73 ôeppòt 
ral 76 uypdv in D.L. ix. 22, and at Aetius, ii. 20, 8 a, DK A 43, what is “i 

is described as hot, and what is ‘denser’ as cold. Aristotle’s reference toi 
Parmenides’ second principle (Nvé) as ‘earth’ has been taken as a typical mist 
interpretation (McDiarmid, op. cif., 120 f.), but it seems probable enough, tol 
judge from the description of night as ‘dense’ and ‘heavy’ (Frag. 8, 59), that 
this principle was associated with earth, if not actually identified wit 
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Ref. is 7 3> DK 13 A 7) on Anaximenes’ cosmology contains 
what seems to be a similar rationalization of an original theory 
in terms of the hot and the cold, for having described the changes 
which air undergoes as it rarefies and condenses (becoming fire 
on the one hand, and wind, clouds, water, earth, and stones on 
the other), Hippolytus concludes with the inference: “Hence the 
chief factors in generation are opposites, hot and cold.’!¢ As 
regards Anaximander himself, the main sources of evidence on 
which we must base our interpretation of the role of opposites 
in his system are (1) the reports in Aristotle and Simplicius, 
(2) the account of his cosmology in Pseudo-Plutarch and (3) the 
extant fragment. We may consider these in turn to see how far 
they enable us to determine the nature of his cosmological 
theories and the terms in which they were expressed. 
Anaximander is rarely mentioned by name in Aristotle,!7 and 
of the passages in question only one (PA. 187 a 20 ff.) is relevant 
to the problem of his use of opposites. At Ph, 187 a 12 ff. Aristotle 
divides the theories of the ¢vowxol into two groups. One group 
of philosophers postulated a single element and derived other 
things from this by condensation and rarefaction, and the other 
group is described as follows: “The second group are those who 
hold that the opposites are separated out (éxxpiveoBar) of the 
One of which they are constituents, as Anaximander says, and 
also those who assert that One and Many exist, like Empedocles 
and Anaxagoras; for they too separate the rest out of the mixture’. 
Now with regard to Empedocles and Anaxagoras, the accuracy 


16 Contrast the testimony of Plutarch (de prim. frig. 7 947 F, DK 13 B 1) 
which suggests that Anaximenes reduced differences of temperature to differ- 
ences of density (and this accords with the frequent mention of ‘the rare’ 
and ‘the dense’ in other reports on Anaximenes, e.g. Theophrastus, Phys. 
Op. Frag. 2, Simplicius, in P4. 24, 26 f., DK A 5). Kahn, however, apparently 
takes the evidence of Plutarch in precisely the contrary sense, as if Anaxi- 
menes reduced differences of density to differences of temperature, for he 
comments (op. cit., 160) ‘Anaximenes seems in fact to have made use of these 
two (viz, Hot and Cold) in their classic function, as powers of rarefaction 
and condensation (B 1, A 7.3). 

17 Four times in all (PA, 187 a 20 ff, 203 b 14, Cael, 295 b 12, Metaph. 1069 b 
22), excluding the valueless reference in the spurious de Melisso (975 b 22). 
On the passages which refer to unnamed philosophers who postulated 
an clement intermediate between fire and air, or between ait and water, 
gee the full discussion in G. S. Kirk, ‘Some problems in Anaximander’, 

Q, N.S. V (1955), 24 ff.; below, Ch. XII. 
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of this statement can be checked by referring to the extant frag- 
ments of the philosophers themselves. Anaxagoras, at least, 
undoubtedly refers to a ‘separating off’ of certain pairs of oppo- 
sites (the term used in the extant fragments being dzoxpiveofay), 
though, as Aristotle himself points out at Ph. 187 a 25 f., it is 
not only the opposites, but also what Aristotle calls the omoig- 
mere that are present in the original mixture and separate off from 
it. In Empedocles, on the other hand, the principal substances 
that are described as coming together and separating off are the 
‘roots’ (between which there are, it is true, certain oppositions) 18 
rather than such opposites as hot and cold, or wet and dry them- 
selves. It would seem, then, that when Aristotle groups these 
three philosophers together and suggests that they all ‘separate 
out the opposites that are present in the one’, this is only true 
as a broad generalization, and indeed there is a further reason 
not to press the term ‘opposites’ (êvavrıórnres) too far here, in 
that throughout this chapter Aristotle is arguing towards the 
general conclusion that a// previous philosophers ‘make the 
opposites in some way the principles of all things’ (Ps. 188 a 
26f., cf. also a 19 and b 27 ff.). It is true, of course, that the 
theory of the separating-out of opposites is particularly associated 
with Anaximander at P/. 187 a 20 ff., but if this passage is good 
evidence that he referred to opposed substances of some sort in 
his cosmological theory, it leaves the problem of the precise nature 
of those substances still unresolved. 

The interpretation that the substances that separate off from 
the Boundless were the hot and the cold, the dry and the wet 
themselves rests, rather, on the testimony of Simplicius. First there i 
is a passage which contains not so much a direct report on Anaxi- 
mander’s theory, as a generalizing comment on it. We are told 
that Anaximander ‘does not explain generation as due to the 
changing (d\ovoupéwv) of the element, but to the separating 
off (årorpwopévwv) of the opposites because of the eternal motion” 
(in Ph. 24, 23 ff., DK 12 A 9).19 The use of the term éAovofabat 


18 See above, note 3, on Frag. 21, 3 ff. The main opposition referred to 
there is that between fire and water, and this is an obvious fact of experience: 
As Kahn points out, op. cit. 160, the enmity between these two was PfO- 
verbial, e.g. Theognis, 1245 f., Aeschylus, 4g. 650 f. and cf. the fight bed 
tween Hephaestus and the river Xanthus at Iiad, xxi. 342 ff. z 
19 This text occurs in a passage in which Simplicius first quotes Anaxt- 
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shows that this comment is made in part, at least, in the light of 
Aristotle’s analysis of different types of change, and once again 
jt would be rash to try to press the term ‘opposites’ too far. 
Elsewhere, however, Simplicius specifies the opposites in question 
as ‘hot, cold, dry, wet, and the rest’ (in Ph. 150, 24 f., DK ib.). 
Yet this passage occurs in a commentary on the text of Aristotle 
which we have already discussed (PA. 187 a 20 ff.), and it is quite 
clear, as indeed Kahn grants, that Simplicius is, here, ‘more 
concerned to explain Aristotle’s text than to describe Anaxi- 
mander’s doctrine in detail’, Kahn goes on to suggest, however 
(op. cit, 41), that while the second pair of opposites, dry and 
wet, may or may not have been supplied by Simplicius, the first 
pair, hot and cold, was certainly given by Theophrastus. He cites 
two pieces of evidence for this, which we must now consider, 
namely a text of Aetius and the account of Anaximander’s cos- 
mology in the Stromateis, and these do indeed suggest, quite 
strongly, that the hot and the cold were mentioned in Theo- 
phrastus’ account of Anaximander. This still leaves the much 
more difficult question of whether Theophrastus mentioned the 
hot and the cold in an attempt to elucidate Anaximander’s 
theory, or in a direct report on it, and while it is, no doubt, 
impossible to achieve certainty on this problem, some light is 
thrown on it by examining the context of the reference to these 
opposites in the two texts in question. Thus at ii. 11, 5 (DK 12 A 
17 a) Aetius reports: ‘Anaximander [se. says the o#ranos consists 
of] a mixture of hot and cold.’ As the context in Aetius shows, 
the theory reported here is not a general cosmological doctrine, 
but one that concerns the substance of the heavenly sphere 
(ouranos means ‘heavens’ rather than ‘universe’ here). Now we 
do not lack other reports on Anaximander’s theory of the nature 
of the heavenly bodies, the stars, sun and moon. Hippolytus 
Ref. i. 6, 4-5 (DK A 11), Aetius, ii, 13, 7 (DK A 18), ii. 20, 1 


mander’s fragment and then goes on to conjecture the motives which may 
have led him to postulate 7ò drepov (S#Aov 82 drt Thy els Aa peraBodyy ra” 
wv oroyeluv oBros Oeacdpevos oùe Ñelwow & n rovrov dnoxelueov 
gat, dd 71 Šo rapa raôra obros Sè oùx dMoioupévov xrA.), and while this 
conjecture is plausible enough (cf. also Aristotle, Ph. 204 b 22 ff), it is obvious 
that Anaximander cannot have argued in precisely the way in which Sim- 
Plicius suggests since this argument depends on the anachronistic doctrine 
of the four elements, 
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(DK A 12) and ii. 25, 1 (DK A 22) all agree in the main features 
of the theory of the heavenly bodies which they attribute to 
Anaximander, which is that they are circles of fire which are 
enclosed in aer but which have certain openings at which the stars, 
sun and moon appear. When we have a set of reports that tell us 
that according to Anaximander the heavens contain a series of 
circles composed of fire and opaque mist, and when we also know 
that Aristotle and the doxographers do sometimes reformulate 
the theories of the Presocratics in terms of the neater opposites 
hot and cold (see above), there is clearly a distinct possibility 
that the report in Aetius, ii. 11, 5, which refers to the heavens 
themselves as being composed of a mixture of hot and cold is 
just another such reformulation, especially since Aristotle’ 
interpretation of Parmenides’ principles fire and earth/night as hot 
and cold sets such a close precedent. 

The second passage in which the hot and the cold are mentioned 
is in the fullest account of Anaximander’s cosmology which we 
possess, Pseudo-Plutarch Stromateis 2: ‘He says that at the birth 
of this cosmos “‘the” [or “‘a”’]?° germ of hot and cold was separated 
off from the eternal substance, and out of this a sphere of flame 
grew about the vapour surrounding the earth like the bark round 
a tree; when this was torn away and shut off in certain rings, the 
sun, moon and stars came into existence’ (translator, Guthrie), 
‘The comparison between this passage and Simplicius ia Ph, 24. 
23 ff. is instructive. Where Simplicius refers quite generally to a 
‘separating off of opposites’, the author of the Stromateis specifies 
that what separates off from the Boundless (or the Eternal) is, 
as he puts it, ydvpov eppoô re Kal yuypod, i.e. that which is 
‘capable of generating hot and cold’.** But Kirk and Raven 
rightly point out that ‘the nature of the hot (substance) and cold 
(substance) thus cryptically produced appears from what follows: 
they are flame and air-mist (the inner part of which is assumed 
to have condensed into earth)’. And thereafter the account des= 


20 73 èx 700 dublou yónpov. Diels (Doxographi, 579 note ad Joc.) suggested Ti 
as a possible alternative, and this is preferred by Kahn. DK and Kirk and 7 
Raven retain 74, however. i 
2t Hölscher, Kahn and Guthrie understand the term yówpov (rightly, M 
believe) on the analogy of the similar expression yónpos xal ówv xai furât 
which is used of the heat of the sun in Theophrastus, de Igne 44. 

22 The Presocratic Philosophers (Cambridge, 1957), P- 133» 
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cribes how the flame is broken up into circles (surrounded by 
mist, though this is not stated here) to form the heavenly bodies. 
Here too, then, there seems to be a distinct possibility that the 
reference to ‘hot and cold’ is in the nature of a comment on 
Anaximander’s theory, rather than a verbally accurate report. 

To recapitulate the evidence for Anaximander considered so 
far: on the one hand, Aristotle and Simplicius refer quite generally 
to a separating off of opposites in Anaximandet’s cosmology, and 
Simplicius certainly reports in one passage that the substances in 
question are ‘hot, cold, dry, wet, and the rest’, Again, the hot and 
the cold at least are referred to in one text of Aetius (ii. 11, 5) 
and again in the phrase ‘germ of hot and cold? in the Stromateis. 
On the other hand, Aristotle and the doxographers do sometimes 
reformulate Presocratic theories in terms of the opposites (such 
as hot and cold); against Aetius, ii. 11, 5, it may be argued that 
elsewhere Anaximander’s theory of the heavenly bodies is much 
more often described in terms of fire and mist, and the reference 
to hot and cold in the phrase quoted in the Svromateis seems simply 
to anticipate the fuller and more precise description that follows: 
in effect what is produced from the original ‘germ’ is a flame 
which grows round the mist that encircles the earth. On this 
evidence, the view adopted by Hélscher, that what was produced 
from the Boundless was not ‘the hot’ and ‘the cold’ as such, but 
rather such substances as (e.g.) flame and mist,?3 seems, to my 
mind to have the balance of probabilities in its favour; and it 
seems to derive some support from the fact that in the earliest 
physical and cosmological theories which have survived in 
original fragments (those of Xenophanes, Heraclitus, and Par- 
menides in the Way of Seeming) the primary elements of which 
other things are composed are such substances as water and 
earth,*4 fire, light, and night, and not the hot, the cold, the dry, 
and the wet themselves.25 


*! Hélscher refers tentatively to ‘Feuer und Luft’, but stresses that the 
question must remain open. 
% E.g. Xenophanes Frags. 29 and 33, though neither of these fragments 
necessarily implies a general physical theory (see Guthrie, HGP, i. 383 ff.). 
These opposites are, however, mentioned in Heraclitus Frag. 126. But 
simply refers (like many other fragments in Heraclitus) to the inzer- 
connection between these opposites (we might compare the mention of day 
and night, winter and summer, war and peace, satiety and hunger in Frag- 
ment 67, for example), and does not suggest that these opposites have any 


th 
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Yet if the likelihood is that Anaximander’s cosmological theory 
was stated in terms of such substances as e.g. fire and mist, there 
is surely no reason to doubt that an important and original feature 
of that theory was that the relationship between the substances 
in question was conceived as some sort of opposition. This seems 
clear from the one major piece of evidence that we have yet to 
consider, the fragment itself, where he says ‘they pay the penalty 
and recompense to each other for their injustice according to the 
ordering of time’. If we assume, as we surely must, that ‘they? 
here refers to cosmological factors of some sort, the sentence tells 
us nothing about the nature of those factors, but what it does 
illuminate is Anaximander’s conception of the relationships 
between them, which are described in terms of alternating 
aggtession and reconciliation. As Kirk and Raven, among others, 
have noted (op. cit., 118) ‘the things which commit injustice on 
each other must be equals, different and correlative’, and they 
continue ‘these are most likely to be the opposed substances 
which make up the differentiated world’. Now the parallels 
between the known features of Anaximander’s cosmology and ~ 
the system which Parmenides describes in the Way of Seeming 
are quite striking. Whether or not we hold (with Gigon)?6 that 
the substances that separate off from the Boundless are Light 
and Darkness themselves, there seems to be a close similarity 
between the fire or flame and opaque mist which appears in the 
reports of Anaximander’s theory of the heavenly bodies and in 
the early stages of the cosmology attributed to him in the Sirom 
ateis, and the two principles which Parmenides calls ‘heavenly 
fire of flame’ (Frag. 8, 56) or ‘light’ (Frag. 9) or ‘flame’ (Frag. 12) 
and ‘blind night’ or ‘obscure night’ (Frag. 8, 59, Frag. 9, 3)? 


26 Der Ursprung der griechischen Philosophie, Basel, 1945, 75. 
27 This is not to say, of course, that in choosing Light and Night as his 
principles in the Way of Seeming Parmenides may not have been influeat 

by other philosophers besides Anaximander. It has often been remarked 
that this pair figures in the Pythagorean overo:xla given by Aristotle at 
Metaph. 986 a 22 ff., though we cannot be certain whether this represents 
a pre- or a post-Parmenidean theory. It may be added that the question 

whether, or in what sense, the cosmology of the Way of Seeming represents 


special role in Heraclitus’ physical or cosmological theory. To judge from 
Fragments 31 and 36 that theory was stated in terms of fire, earth and sea 
(water), and not in terms of the opposites as such themselves. 
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and it has often been noticed that the obscure system of inter- 
woven tings, composed of fire or light and darkness, which 
Aetius (ii. 7- 1, DK 28 A 37) attributes to Parmenides and which 
js referred to briefly in Frag. 12, bears a marked resemblance to 
\naximander’s system of the heavenly bodies, with its series of 
rings compounded of fire and mist.*8 But it is the account of the 
relationships between major cosmological factors which especially 
concerns us here. Where we infer from Anaximander’s fragment 
that certain cosmological factors (whether two or more than two 
in number) are opposed to one another, but of equal status, 
Parmenides’ description of his principles in the Way of Seeming 
is explicit: they are opposites (rdvria 8° éxpivavro déwas Frag. 8, 55, 
ravriav. 59) and ‘both of them are equal’ (town dudorépwr Frag. 9, 4). 
There is, of course, no need to suppose that Anaximander is the 
only, or even the most important, influence which can be detected 
in the Way of Seeming. Parmenides’ own claim that it is the best 
cosmology of its kind (which is implied by the remark ‘so that 
no opinion of mortals may outrun you’ Frag. 8, 61) suggests 
that whatever influences he has undergone, or whatever the 
sources from which he has drawn, he has modified and developed 
his predecessors’ theories in the Way of Seeming, not simply 
copied them, and indeed there appear to be certain specific 
points of difference between the theories reported from the Way 
of Seeming and those ascribed to Anaximander in particular (see 
above, note 28). But if we ask what form the opposition between 
cosmological factors took in Anaximander, the Way of Seeming 
suggests one possible answer. The things whose acts of aggression 
are referred to in Anaximander’s fragment were certainly oppo- 
sites in the original sense of hostile to one another. But if the 


33 There is a full discussion of Parmenides’ highly obscure theory in 
Heath, Aristarchus of Samos (London, 1913), pp. 66 ff, who notes that it 
‘seems to be directly adapted from Anaximander’s theory of hoops or wheels’. 
Yet Parmenides’ theory was clearly an adaptation, rather than simply a copy, 
of Anaximander’s, for while each of Anaximander’s wheels consisted of 
fire enclosed in mist, Parmenides apparently distinguished between three 
nt kinds of rings, one sort made of ‘the rare’ (light) alone, a second 
made of ‘the dense’ (darkness) alone, and a third composed of both elements 
combined, 


‘armenides’ own beliefs is irrelevant to the present issue in that whatever 
view we adopt on that problem, the cosmology in question may exhibit 
resemblances to Anaximander’s system, 
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things in question were not the hot and the cold, the dry and the 
wet themselves, it seems probable enough that they were con- 
ceived as possessing certain specific opposite characteristics, just 
as in Parmenides’ Way of Seeming Night is described as dense 
and heavy and Fire is, no doubt, conceived both as rare and light 
(though the test of Frag. 8, 57, is corrupt). In conclusion, we may 
agree with Hölscher and others that the reports in Aristotle and 
Simplicius that refer to a separating off of opposites have to some 
degree reformulated Anaximander’s ideas, and yet the actual 
extent of that reformulation may not have been very great, 
Whatever the substances were that separate off from the Bound- 
less in the early stages of cosmological development, the notion 
of some opposition between them certainly seems to have been 
part of Anaximander’s theory.?? If the evidence suggests that 
these substances were, e.g., fire and mist rather than the hot and 
the cold themselves, it nevertheless seems possible, and indeed 
quite probable, that Anaximander himself distinctly associated 
hot and cold and other pairs of opposites with the substances in 
question, just as Parmenides associated certain pairs of opposites 
(tare and dense, light and heavy) with Fire and Night in the Way 
of Seeming. 

A note should be added on the originality and significance of 
Anaximander’s theory of the interactions between opposed cos- 
mological factors. It is well known that certain Presocratie 
cosmological doctrines are foreshadowed, though often only ~ 
quite dimly foreshadowed, in Homer and Hesiod. The notion of © 
‘elements’, i.e. primary component parts, is, perhaps, implicit in 
the myth of the making of Pandora out of earth and water,3° and 


29 A similar doctrine of the interaction between opposed substances of various 
sorts can be traced not only in the fragment and in the theory of the forma= 
tion of the world reported by Pseudo-Plutarch where (hot) fame and (cold) 
mist separate off from the Boundless, but also in several of the biological 
and geophysical theories attributed to Anaximander. Thus according to 
Hippolytus, Ref. i. 6, 6 (DK A 11) he held that living creatures arose from the 
wet acted upon by the sun (cf. Actius, v. 19, 4, DK A 30), and according to 
the theory described in Aristotle, Meze. 353 b 6 ff. and attributed to 
mander by Alexander and Aetius (DK A 27) he may have represented the 
sea as what is left of the original moisture in the region round the earth, 
after this had been dried by the sun, 

30 Hesiod, Op. 60 ff. Iliad, vii. 99, is also usually mentioned in this context, 
though its interpretation is, to my mind, quite doubtful. 
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Kahn has recently attempted to trace how Empedocles’ doctrine 
of the four elements may have developed out of references to 
the four world-areas, sky, sea, earth, and underworld (or night) 
jn such passages as Iliad, xv. 189 ff., Hesiod, Theogony 106 f., 736 £., 
although this seems at best a remote possibility. It has been noted, 
too, that opposed factors of various sorts appear quite prominently 
in the Theogony. Emphasis is sometimes laid on the reference to 
Night (and Erebos) and Day (and Aither) at 123 ff. (a passage 
which implies the priority of Night); even more important, no 
doubt, is the role ascribed to Earth and Heaven (132 f, 147 ff.) 
as the parents of various creatures, and the use of sexual imagery, 
the pairing of male and female personifications, recurs, of course, 
throughout the Theogony. Yet what the Theogony contains is merely 
an account of the origins of the various entities mentioned: it is 
not concerned with the present interactions, changes or relation- 
ships between them, Anaximander, on the other hand, attempted, 
it seems, not only to describe the formation of the universe from 
the Boundless, but also to give an account of the continuing inter- 
actions between things in the world as we know it. Unlike Earth 
and Heaven in the Theogony, which unite simply to produce a 
series of offspring, but whose subsequent relationship is left 
undefined, the unnamed subjects of Anaximander’s fragment are 
involved in a continuous self-regulating interaction, an alternating 
cycle of ‘justice’ and ‘injustice’. This is a new and undoubtedly 
most important conception, the introduction of which may be 
said to mark the beginning of cosmology as such, as opposed to 
cosmogony or theogony.3? Moreover, we should note that it is 
in connection with theories of a type broadly similar to Anaxi- 
mander’s that the hot and the cold, the dry and the wet are most 
often used in later philosophical and medical writers, The first 
philosophical text in which these four opposites appear (Hera- 
clitus Frag. 126) describes their in/eractions: ‘cold things grow 
hot, hot is cooled, wet is dried, dry becomes wet’. Anaxagoras, 
too, stresses the interdependence of hot and cold in Fragment 8, 
and there are, of course, many medical theorists who connected 
health, or the natural state of the body, with the balanced inter- 
action of these and other opposites, and disease with their 


`! Op. cit., 134 ff. c£. also M. C. Stokes, ‘Hesiodic and Milesian Cosmogonies’, 
Pt, 1, Phronesis, VII (1962), 1 ff. 
* See G, Vlastos’ article, ‘Isonomia’, AJP, LXXIV (1953), 337 f. 
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temporary imbalance. We find, then, that while the first extant 
physical theory based on the hot and the cold, the dry and the 
wet as the four primary elements of other things appears 
in On the Nature of Man, the doctrine of the balanced interaction 
of opposed substances occurs in various forms in earlier theorists 
and goes right back to Anaximander himself. Furthermore, while 
we cannot be certain of the exact terms in which his cosmological 
theory was expressed, it is likely enough that he referred to some 
interaction between hot and cold substances, at least, if not 
between the hot and the cold as independent entities. 


II 


The hot and the cold, the dry and the wet appear particularly 
often, though not exclusively, in theories of a general type which 
can be traced back as far as Anaximander, in which the relation- 

ship between opposed factors is conceived as one of a continuous, _ 
balanced interaction. Unlike right and left, male and female, 
or light and darkness, these four opposites do not figure in the 
Pythagorean ‘co-ordinate columns’ (ovoro.yia) 33 and it may seem 
unlikely that any of the theories in which they appear should be 
affected by preconceived notions of value such as influence many 
of the doctrines which were based on right and left. Yet these two 
pairs are undoubtedly correlated often enough with other oppo- 
sites, and moreover some of the correlations which were proposed | 
quite clearly correspond not to any empirically verifiable data, so 
much as to assumptions concerning the values of these opposite 
terms. Several of the theories which were based on these opposites 
can, in fact, only be explained on the hypothesis that they too” 
sometimes possessed certain positive and negative values, though 
these may be neither so pronounced, nor so stable, as those of 
the pair right and left. First, however, we should consider to 
33 Hot and cold, dry and wet are, however, described as being toduoipa if 
the world in the cosmology reported to have been found by Alexander 
Polyhistor in certain ‘Pythagorean notebooks’ (Diogenes Laertius, villt 
24 ff., DK 58 B 1a) though the value of this evidence is disputed (see most 
recently Guthrie, HGP, i, 201, n. 3), As Kahn notes (op. cit., 190) the doctrine 
of the equality of hot, cold, dry, and wet resembles that which is found in 
for example, On the Nature of Man, Ch. 7 (L. vi. 48, 20 ff.). The conception 
of the special importance of the hot, and its connection with life, in Chs. 27 fy 
may also be paralleled elsewhere, e.g. in the theory attributed to Philolaus 
in Anon. Lond, xviii. 8 f., and On Fleshes, Ch. 2, L. viii. 584, 9 $. 
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what extent these opposites, hot, cold, dry, and wet, had any 
marked symbolic associations for the ancient Greeks as a whole, 
in so far as we can judge from the pre-philosophical texts. 

Like ourselves, the ancient Greeks connected warmth not only 
with life itself, but also with such emotions as joy and relief.3+ 
Conversely, cold is associated, naturally enough, with death, and 
then also with such emotions as fear.35 As regards the pair dry 
and wet, several usages suggest that the Greeks conceived the 
living as ‘wet’ and the dead as ‘dry’. In the Odyssey (vi. 201) we 
find the expression Siepds Bpords (‘wet mortal’) used apparently 
as the equivalent of Cwds Bpords (e.g. xxiii. 187) to mean ‘living 
mortal’ (cf. ix. 43, where the same adjective evidently means 
active’), and there seems no good reason to suppose that Siepds 
here is anything other than the common Greek word which 
literally means ‘wet’ (e.g. Hesiod, Op. 460).36 Conversely, dead 
or dying things are ‘dry’. This is obviously true of dead wood 
(e.g. a¢opevos used of a poplar dying after it has been felled, 
Iliad, iv. 487), but ‘dead’ parts of the body, such as the nails, 
are also described as ‘dry’ (e.g. Hesiod, Op. 743). The dead 
themselves were called dA(Bavres (e.g. Plato, Rep. 387 c) which 
was taken to mean ‘without moisture’,s7 and the old, too, were 
apparently thought of as ‘dry’ for when Athena is about to 
transform Odysseus into an old man at Od. xiii. 392 ff. she says 
she will ‘dry up’ his fine skin (xedpyieo pèv ypda xadév 398, cf. 430).38 


3 Thus the basic meaning of laivw seems to be to warm (e.g. Od. x. 359, 
cf. melt, Od. xii, 175), but when applied to the @vzés, for example, it comes 
to mean ‘comfort’, e.g. Od. xv. 379, Iliad, xxiv. 119, cf. tavopat, Od. xix. 537. 
Among the objects to which the epithets xpuepds and xpudas are applied 
in Homer or Hesiod are Hades (Op. 153), fear (Iliad, ix, 2), wat (Th. 936) 
yóos (Iliad, xxiv. $24). 
% Cf. Onians, Origins of European Thought, Cambridge, 1951, 254 ff. Onians 
(Ch, 6, 200 ff.) also discusses the expression xarelfero 8 yAuxds aldv (e.g. 
Od. v. 152) and collects certain evidence which suggests that sexual love 
desire may have been associated with moisture by the ancient Greeks 
: Hesiod, Td, 910, Aleman 59 Page, Anacreon 114 Page, b. Hom. xix. 33 £.). 
Cf, Aesch. Frag. 229 which speaks of the dead in whom there is no 
moisture (’&ds), In the Orphic fragment 32 (a) and (b) (in DK as 1 B 17 
‘an 17a) the dead man who speaks describes himself as ačos, and the belief 
or the dead are thirsty evidently underlies the widespread Greek practice 
Of offering them libations, 
= CI Sophocles, E/. 819, where Electra, foreseeing her old age, says 
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These usages are, for the most part, clearly derived from such 
obvious facts of experience as the dryness of dead wood, the 
warmth of living animals, and the cold of the dead. From this 
largely biological point of view, hot and wet are together opposed 
to cold and dry. Yet from another point of view a different corre. 
lation naturally suggests itself. The Greek summer is unmistak- 
ably hot and dry, the Greek winter unmistakably cold and wet, 
The contrast between the season of cold and rains and the season 
when ‘Sirius dries the head and the knees and the skin is parched 
by the burning heat’ is vividly described by Hesiod (Op. 504 ff, 
582 ff.).39 If the antithesis between Heaven and Earth is particus 
larly important in early Greek religious beliefs, the hot and the 
dry are naturally associated with the sun and so with Heaven. 
Unlike right and left, neither hot and cold, nor dry and wet, it 
seems, possessed any strong positive or negative values iq 
themselves, though they acquire such values by association in 
different contexts. But while hot and cold have uniformly positive, 
and negative associations respectively, the dry and the wet, on 
the other hand, appear to have ambivalent associations. On the 
one hand, hot and wet are both connected with what is alive, 
and cold and dry with the dead, and here wet acquires certain” 
positive, dry certain negative, overtones; but on the other hand, 
observation of the seasons naturally suggested a different corres 
lation, in which the dry and the hot are the positive terms set 
over against the negative cold and wet. 

In the philosophers, these opposites are correlated sometimes) 
from a ‘cosmological’, sometimes from a ‘biological’, point of 
view. Anaxagoras, for instance (Frag. 15), separates on the one 
side cold and wet and dense and dark (associating these, in all 
probability, with earth) and on the other side hot and dry and rate 
(connected with aither), and Parmenides, too, very probably 
associated hot, as well as rare, with fire and light, and cold, as” 
well as dense and heavy, with night of darkness, as the scholion 
reported by Simplicius (im Ph. 31. 3 ff.) explicitly suggests. Om 


% It is to be noted, however, that there is no sign in Hesiod, or anywhere 
else in pre-philosophical literature, of any schematic correlation between thë 
four seasons and the four opposites, such as we later find in, for c 
ample, On the Nature of Man, Ch. 7 (L. vi. 46, 9 ff.), where winter is wet 
and cold, spring wet and hot, summer dry and hot, and autumn dry ani 
cold. 
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the other hand, there is plenty of evidence that the belief in the 
connection between life and the hot and the wet continued in 
Greek philosophy and medicine.+° 

Fach of the two types of correlations which we have noted so 
far draws on a different set of observations, on the one hand 
such meteorological phenomena as the alternation of summer 
and winter and day and night, and on the other such biological 

henomena as the warmth of living creatures and the coldness, 
and in some cases the dryness, of what is dead. But when we 
turn to some of the more detailed doctrines which were based 
on these opposites, we find theories which apparently have no 
basis in empirical evidence at all. Thus it was widely assumed 
that the difference between the two sexes was in some way to be 
connected with a difference between hot and cold (and sometimes, 
too, between dry and wet), though there was no general agree- 
ment as to which opposites corresponded with which sex. The 
view that women are hotter than men is mentioned by Aristotle 
at PA 648 a 28 ff., where he ascribes it to Parmenides among 
others. Furthermore the grounds on which this theory was adopted 
are clear from Aristotle’s text and from the Hippocratic treatise 
On the Diseases of Women (Book i, Ch. i, L. viii. 12, 17 ff.), namely 
that menstruation is due to an abundance of (hot) blood and is, 
therefore, a sign of the greater heat of women. But if this was 
one opinion that was put forward, the contrary view, that men 
are hotter than women, was maintained, for example, by Empe- 
docles (Arist. ib., cf. Frags. 65 and 67). If we ask why this position 
was adopted, the answer lies not so much in any empirical data 
that could be adduced, as in the belief that male and hot are 
inherently superior to their respective opposites female and cold, 
True, both the authors of On Regimen and Aristotle feel it necessary 
to defend this view with arguments, though on examination 


+ The 


the sun i 


hat living creatures originated in the wet when acted upon by 
attributed to Anaximander at Hippolytus, Ref. i, 6, 6 (DK 12 A 11) 
1a similar theory occurs in the cosmology reported in Diodorus (i. 7, 3 f., 
DK 68 B 5. 1) (cf. also the view mentioned by Aristotle when he discusses 
the possible reasons which may have led Thales to make water the principle, 
hat ‘the hot itself comes to be from this and lives by this’, Metaph. 
3 £.). On Regimen, i, Chs. 32 f. (L. vi. 506, 14 ff.) develops the theory 
eneration takes place from an interaction between the hot and the 
Wet (or Fire and Water) and the connection between humidity and vital heat 
8 also pointed out in On Flesbes, Ch. 9 (L. viii. 596 9 ff.). 
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their arguments can be seen to consist largely of special pleading. 
(1) At On Regimen, i, Ch. 34 (L. vi. 512, 13 ff.) the writer suggests 
that males are hotter and drier (2) because of their regimen, and 
(b) because females purge the hot from their bodies every month, 
But (a) depends on the writer’s schematic, a priori analysis of the 
effects of food and exercise, and (b) is clearly a case of special 
pleading, since if the effect of menstruation is taken to be that 
females become colder, then by the same reasoning they should 
also become drier on the loss of blood. Yet in the writer’s view 
males are hotter and drier (conforming to the element Fire) and 
females are colder and wetter (conforming to the element Water), 
These opposites are, in fact, arranged according to the writers 
notions of fitness (hot, dry, male, and fire each being the positive 
terms), rather than according to his observation of the differences. 
between the two sexes. (2) Aristotle shares a similar doctrine, 
but the arguments he uses to defend it are no more convincing, 
At GA 765 b 8 ff. he distinguishes males and females by their 
ability, or inability, to concoct the blood, assuming that that which 
becomes the menses in females, becomes semen in males, 
notes once again (as at PA 648 a 28 ff.) that other theorists tool 
menstruation as a sign of the greater heat of the female sex, but 
he suggests that this view does not take into account the possibi- 
lity that blood may be more or less pure, more or less conco 
and he argues, or rather asserts, that semen, though smaller 
quantity, is purer and more concocted than the menses.#t 
it is interesting that Aristotle refers here to qualitative, rather 
to purely quantitative, differences, in order to determine what is 
‘hot’, his view that males are hotter than females depends first 
the notion that semen and menses are the end-products of strictly 
compatable processes, and second, and more important, on the 
quite arbitrary assumption that semen is the natural product Of 
the process of concoction, and the menses are an impure residues 
Aristotle believes that the female is, as it were, a deformed 
male, and it is this conviction, rather than any empirical con- 


41 There is an obscure comparison with the production of fruit at GA 765 B 
28 ff, (‘the nutriment in its first stage is abundant, but the useful product 
derived from it is small’), The idea seems to be that as a plant turns its 

first into leaves, then into fruit, so animals turn theirs first into blood, and 
then (in males) into semen (see Platt’s note in the Oxford translation, ad 
bor.), 
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siderations, that underlies his doctrine that males are hotter than 
females.* 

One clear instance where certain theorists correlated hot and 
cold, dry and wet and other opposites according to preconceived 
ideas of fitness or value has now been considered, and other less 
interesting examples could be given from fifth- and fourth- 
century writers.43 But the most striking evidence of the tendency 
to treat these pairs as consisting of a positive and a negative pole 
comes from Aristotle, whose theories should now be considered 
jn more detail. First we should note how he defines these four 
terms at GC 329 b 26 ff. ‘Hot’ is ‘that which combines things of 
the same kind? (rò ovyxpivoy Tà dwoyevf}); ‘cold’ ‘that which brings 
together and combines homogeneous and heterogeneous things 
alike’ (76 cvvdyov Kal ovyxpivov dpolws rd re ovyyer Kal Tà uù 
duddvda); ‘wet’ is ‘that which, being readily delimited (i.e. by 
something else), is not determined by its own boundary’ (rò 
déptarov oixelw dpe, edépiorov dv) and ‘dry’ ‘that which, not being 
readily delimited (i.e. by something else), is determined by its 
own boundary’ (rò eùópiorov pev olkelw dp, Svadpiorov 8€). These 
definitions are highly abstract and convey no hint that these 
opposites had any positive or negative associations for Aristotle. 
It is all the more surprising, then, that in other contexts these 
pairs are clearly conceived as divided into a positive, and a 
negative, pole. This is particularly obvious in the case of hot and 
cold. As we have just seen, Aristotle’s belief that the male sex is 
hotter than the female has no empirical basis, but merely reflects 
his preconceived notion of the superiority of male and hot, The 
doctrine that the right hand side of the body is hotter than the 
left is another theory that derives from assumptions concerning 


* E.g. GA 737 a 27 ff. rò yàp Ofdv donep dppev cori mernpwpévov, xal 7d karapyvia 
Cnipa, où xaBapdv 8¢. CF. further E. Lesky, Die Zengungs- und Vererbungslebren 
der Antike und ibr Nachwirken, Wiesbaden, 1951, 151 £. 

© Thus there is an elaborate schema in which the four ages of man are 
Correlated with pairs of opposites in On Regimen, i, Ch. 33 (L vi. 510, 24 f.), 
the first age being hot and wet, the second hot and dry, the third cold and 
dry, and old men cold and wet. But this schema seems dictated in part, at 
least, by the author’s desire to associate the second age, that of the young 
man, with the male sex and the superior element Fire, and old age with 
the inferior element Water (cold and wet): his view that the old are cold 
and wet in particular runs counter to the generally accepted Greek notions 

h it also appears in On Regimen in Health Ch. 2 (L. vi. 74, 19 fi). 
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the values of these terms and has no basis in fact (see JHS, 
LXXXII (1962) 62 ff.). Then again in PA B 2 647 b 29 f. he 
suggests certain correlations between the temperature and the 
purity of the blood, and the strength and intelligence of different 
species of animals or even of different parts of the same animal, 
Thus thick and hot blood is conducive to strength, and thinner 
and colder blood to sensation and intelligence,+* but ‘best of all 
are those animals whose blood is hot and thin and clear: for such 
are favourably constituted both for courage and for intelligence? 45 
Elsewhere the association between heat and perfection is again. 
apparent when he suggests at PA 653 a 27 ff. that the region” 
round the heart and the lung is hotter and richer in blood in man 
than in any other animal (and in males more so than in females), 
for this too is a doctrine for which he can have had no direct” 
evidence. 

In Aristotle’s theory hot is clearly the positive term, cold the 
privation: indeed this is explicitly stated on several occasions 
(e.g. Cael. 286 a 25 f., GC 318 b 16 f.). His attitude towards the 
pair dry and wet is, however, less clear. At PA 670 b 18 ff. where 
he correlates hot and right on the one hand, and cold and left 
on the other, the inferior left side of the body is said to be both 
cold and wet. Again at GA 766 b 31 ff. he says that parents who 
have a ‘wetter or more feminine’ constitution tend to produce” 
female children, and this suggests that wet is also associated with 
the inferior female sex.4¢ On the other hand at GA B 1 (732 b 
15 ff.) he defines the main genera of animals according to their 
methods of reproduction (which correspond to differences in 
their constitutions) and here the most perfect animals, the Vivi 
para, are said to be ‘hotter and wetter and less earthy by nature” 
(732 b 31f.). The second group, the ‘ovoviviparous’ animals 
(e.g. cartilaginous fishes) are cold and wet, the third and the 
fourth (the Ovipara which lay perfect, and those which lay” 


44 One of the facts which he has in mind when making this latter suggestion 
is that some bloodless animals (e.g. bees) are more intelligent than many 
sanguineous animals which are hotter than them (PA 648 a 5 ff.). 

45 He goes on to suggest that the upper parts of the body are distinguished 
in this respect (i.e. in the heat and purity of their blood) from the lower, a8 
also are males from females, and the right side of the body from the left 
(PA 648 a 11 ff). 

46 The view that men are dry and hot, and women wet and cold is also often 
expressed in the Pseudo-Aristotelian Problemata (e.g. 879 a 33 ff.). 
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imperfect, eggs) ate hot and dry, and cold and dry respectively, 
and the fifth and final group (insects) are ‘coldest of all’ (733 b 
10 ff.). Greater perfection clearly corresponds, in this schema, to 
a combination of greater heat and greater ‘humidity’. Again at 
Long. 466 a 18 ff. he says that ‘we must assume that the living 
animal is by nature wet and hot, and life too is such, while old 
age is cold and dry, as also is that which is dead: for this is plain 
to observation’. Yet he goes on to note that both the quantity 
and the quality of the humidity of animals affect their length of 
life: ‘for not only must there be a lot of the wet, but it must also 
be hot’ (a 29 ff.). The pair dry and wet occupies, then, a somewhat 
ambivalent position in Aristotle’s philosophy, as indeed it had 
also done, to some extent, in earlier Greek speculative thought. 
On the one hand he notices a connection between humidity and 
life, and between dryness and death (and here he develops a notion 
which can be traced back to Homer and Hesiod). Yet this does 
not prevent him from suggesting, in other contexts, that the wet 
is the inferior, private term, when he correlates it with female, 
left and cold. 

The evidence we have considered shows that the tendency to 
divide opposites into a positive and a negative pole is by no 
means confined, in early Greek speculative thought, to the use 
of such pairs as right and left, or light and darkness, but is found 
also in some of the theories based on the much more common 
pairs hot and cold, dry and wet. This is all the more striking 
since the symbolic associations which these two pairs possessed 
for the ancient Greeks were not particularly marked (compared 
with those of right and left and certain other opposites) and indeed 
in the case of dry and wet these associations were rather ambiva- 
lent. Hot and cold, dry and wet do not figure in the Pythagorean 
cvororxia as reported by Aristotle: moreover when they are 
introduced into cosmology and medicine, they are used most 
often in theories in which their balance and continuous interaction 
ate stressed, which certainly do not imply, though they do not 
exclude, the idea that these pairs are each divided into a positive 
and a negative pole. Yet on several occasions we find theorists 
Proposing correlations between these and other opposites which 
see no basis in empirical evidence at all, but merely reflect 
ey Passed Si notions of the values of the contrasted 

- Several theorists maintained, for example, that the male 
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sex is hotter than the female, and Empedocles, for one, took the 
difference in temperature to be the origin or source of the differ 
ence between the two sexes (Frags. 65, 67). If this may have been 
the traditional view, or rather that view that accords with the 
generally accepted notions concerning the values of these oppo- | 
sites, other theorists rejected it and reversed the correlation, In 
discussing the use of right and left, I noted that some of the g 
priori theories which were proposed, were rejected by later writers 
on empirical grounds: thus Aristotle refuted the belief that m 
are formed on the right side of the womb by referring to 
evidence of anatomical dissections (GA 765 a 16). So too 
would seem that some theorists (of whom Parmenides may we 
have been the first) argued from the fact of menstruation that 
females, and not males, are the hotter sex. Among later philoso 
phers, the tendency to divide hot and cold, and dry and wet, each 
into a positive and a negative pole is particularly marked 
Aristotle, even though the abstract definitions which he gives 
these four terms at GC 329 b 26 ff. give no hint of this. Althoug 
he never presents his theory in the form of a complete ovaro 
his Table of Opposites, if we reconstructed it from remarks 
scattered through the physical works, would be almost as 
sive as that which he attributed to the Pythagoreans. Right 
male and up and front and hot and dry would certainly app 
on one side, set over against left, female, down, back, cold, 
wet on the other, and such other pairs as light and heavy, 
and dense, might also be included in the list, correlated 
hot and cold or dry and wet—the Table as a whole refle 
both empirical and a priori considerations.47 Even where the fa 


47 At Cael. 286 a 26 ff. ‘heavy’ is said to be the privation of ‘light’, and t 
Ph, 217 b 17 ff, and Cael. 288 b 7 ff. ‘heavy’ and ‘dense’ are associated together, 


association between ‘thin’ and ‘cleat’, the blood of males is said to 
‘thinner’ than that of females, PA 648 a 11 ff), Yet with such a pair asi 
‘soft’ and ‘hard’ we find different types of correlation proposed in diffe 
contexts: on the one hand ‘hard’ is associated with ‘dense’ (e.g. Ph 217 B 
17), but on the other it is assimilated to ‘dry’ at GC B 2 330 a 8 ff. in a chap 
in which he reduces various types of opposites to ‘hot’ and ‘cold’ ot ‘d 
and ‘wet’ while at the same time pointing out some of the ambiguities oftl 
terms, From other passages (e.g. Ph. 259 a 6 ff.) it would appear that 
the Pythagoreans, Aristotle thought ‘one’ superior to ‘many’ and ‘limite 
‘unlimited’, 
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appeared to conflict with his correlations, he did not abandon 
his belief that these pairs of opposites may be arranged in a single 
matic schema. This is apparent from his firm correlation of 
wet with left, female and cold, even though he recognized the 
connection between humidity and warmth and life, and between 
dryness and cold and death. Indeed, on the subject of hot and 
cold, he explicitly remarked on the extent of the disagreement 
that existed between different theorists as to which things are hot 
and which cold. As he puts it at PA 648 a 33 ff. (cf. also a 24 f.) 
«if there is so much dispute about the hot and the cold, what are 
we to think about the rest? For the hot and the cold are the most 
distinct of the things which affect our senses’. One instance of 
such a dispute, concerning the temperature of the two sexes, has 
already been discussed, and Aristotle mentions several others.*8 
Yet we saw that while there was no agreement as to which sex 
was hot, which cold, both parties in this dispute seem to have 
assumed that some correlation may be established between male 
and female on the one hand, and hot and cold on the other. 
Some at least of those who rejected the view that males are hotter 
than females, were not content simply to reject that view, but 
proposed the contrary, but equally erroneous, theory that the 
female sex is uniformly and essentially hotter.49 It is, then, one 
of the notable features of the use of hot and cold and dry and 
wet in early Greek speculative thought, that while there was 
little agreement about their particular application to different 
problems, the assumption that some correlation was to be set up 
between these and other pairs of opposites was sometimes shared 


syste: 


8 E.g. the dispute as to whether land-animals are hotter or colder than water- 
animals, and the disagreement about which ‘humours’ are hot and which 
cold. Cf. also the opposite views about the nature of the yux mentioned 
at de An, 405 b 24 ff, We know little about the arguments used on each 
side in these controversies, but it seems unlikely that a priori considerations 
affected the discussion to any great extent. Thus Philolaus seems to have 
held that the phlegm is hot (as opposed to the generally accepted view that 
it is cold) simply on the grounds of a suggested etymology of the word 
$\yza from pdéyew (see Anon, Lond. xviii. 41 ff). 

® It is strange that the fact of menstruation was taken by both sides in this 
dispute to be significant of a difference in the temperature of the two sexes 
(though they disagreed about how this evidence was to be interpreted). 
Yet while the temperature of the female certainly rises and falls according 
to the menstrual cycle, the fact of menstruation provides no evidence con- 
cerning the relative temperature of males and females at all. 
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both by those who put forward views based on a priori con- 
siderations, and by those who rejected those views on empirical 
grounds.5° And it is, perhaps, particularly surprising that the” 
tendency to incorporate these opposites into a single systematic, 
but often quite arbitrary, schema should survive in Aristotle, 
even though he was fully aware of the lack of agreement among: 
his predecessors on the subject of the hot and the cold and 

dry and the wet, and drew attention, on several occasions, t 
some of the ambiguities which the use of these terms involved.st 


50 The writer of On Ancient Medicine provides something of an excepti 
to this general rule, for he notices the difficulties which arose concerning 
application of the doctrine of the hot and the cold, the dry and the wet 
problems of diagnosis and cure (Ch. 13, CMG i. 1, 44, 8 ff.) and then sugg 
that hot and cold are the least important of the Sues in the body (Ch, 1 
47, 12 ff). 

5" I must express my thanks to Mr G. S. Kirk for reading and criti 
an earlier draft of this paper. The faults that remain are, of course, enti 
my own responsibility. 
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ANAXIMANDER AND THE 
BEGINNINGS OF 
GREEK PHILOSOPHY* 


Uvo Hélscher 


HERMANN FRANKEL’S proposition, that all doxo- 
graphical statements are indefinite if they do not include the 
original wording, is, to a certain extent, also true in reverse. For 
although it was actually in connection with Anaximander that 
this remark was made, discussion of the Anaximander fragment 
has shown how ambiguous a sentence remains when examined in 
isolation, as well as how helpful it is to analyse the tradition which 
transmits it. Some things are still drawn from the latter without 
adequate enquiry into their origin. In so far as the following deals 
once again with the doctrine of opposites,? I am less interested in 
arguing the rights of each single placitum, than in recognizing 
something of the nature of the rather inaccessible archaic way of 
thinking. This will be done firstly by continuing an investigation 
which has already proved its worth: that is, criticism of Aristotle’s 
accounts. After that, an attempt is made to establish what this way 
of thinking was like by examining the assumptions from which 
Anaximander developed his conception of the origin of things. 


* I gained important insights and the opportunity to write the following 
Paper during a term as visitor at University College London, which I owe 
to the generosity of the British Council. 

{| The footnote numbers in this abbreviated version (see p. 310 and pp. 
313-14) correspond with those of the reprint of this article by the Wissen- 
Schaftliche Buchgesellschaft. 

H. Fränkel, ‘Parmenidesstudien’, Nachr. Gött. Ges, (1930), p. 181; see Vol. II 
Of this collection. 

* This article replaces my outline published in the last volume of Philologus 
Published during the war. 
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I. Simplicius, Pys., 150, 24: evavridryres B¢ elot Beppòv Yoypdy 
Enpov úypòv xal rà ğAda (‘oppositions are hot, cold, dry, wet, and. 
the rest’). In Diels this sentence is printed with the Testimonia 
(A 9). Zeller treated it likewise, and so, most recently, did 
Deichgraber.3 It does not come from Aristotle, and thus it hag. 
the value of a /estimonium only if it comes from Theophrastus. 
That is Diels’ opinion, and he cites the sentence as a fragment o 
Theophrastus (Dox., p. 134). But the context in Simplicius—the | 
interpretation of Aristotle’s Physics A 4—contains no indication 
that Simplicius had here returned to Theophrastus as his source, | 
It is true that Theophrastus is quoted on p. 149, 32—from the. 
intermediary source or from memory from p. 24, 29—but only: 
to be refuted immediately by citing Aristotle. Simplicius disputes 
the listing of the ancient Physikoi (149, 7) by referring to Metas 
physics 984 a 2 and 989 a 5-15, and the succeeding ar; 
against Alexander and Porphyry also relies entirely on referenc 
to Aristotle; it is the division of the Physikoi according to alloia: 
(change of quality) and e&&risis (separating out) which Simplicii 
tightly emphasizes in this passage of the Physics—again on p. 154, 
2—and this is especially Aristotelian, discussed in De gen. et corr, 
A 1. After dealing at length with the first group, Simplicius comes 
on p. 150, 20 to ekkrisis and Anaximander. Here, in every way, 
including his formulation, he is following Aristotle. There is no 
reason to join Diels and Burnet in considering this passage’ 
Theophrastean,* since it is a mete paraphrase of Physics A 
The inserted information about the first use of the word areh 
cannot serve as proof: Simplicius remembered it from his own” 
doxogtaphy (p. 24, 15), even though the wording and context 
differ here. And when he finally interprets the ‘opposites’ with the) 
aid of the Aristotelian qualities, he does so from his knowledge of 
Aristotle.’ No trace of Theophrastus. For these reasons this 
sentence does not belong among the #estimonia. 


II. Simplicius, 24, 13 ff. (= Diels A 9). Deichgriber cites the 
entire passage, without differentiation, as Theophrastean.® Kranz 


3 Zeller, Philos. d. Griechen, I6, 295 A 1; Deichgriber, Hermes, 75 (1949), 164 
+ Diels, Dox., pp. 134 and 476n; Burnet, Early Gr. Phil., Section 13. 

5 So too Zeller, op. cit. That in spite of this he considers the pair of opposites 
‘hot and cold’ to be Anaximandrian rests on his interpretation of the account 
of Pseudo-Plutarch, see below, p. 290. 

6 Op. cit., p. 11. 
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in DK) considers only the first three sentences to be Theophtas- 
19 hile Diels (Dox. p- 476) attributes to Theophrastus, in add- 
ae to these, the words towards the end ånorpwopévwv TOV 
ition 1 51d ris duSlou kwýoews (‘the opposites being separated off 
through the eternal movement’). I do not know of any justification 
for either judgement on the text, We must attempt an analysis. 
‘At line 21 the account is interrupted by an explanation: SĝAov 
pè öre. Theophrastus seems to write SĝAov ós: cf. De sensibus, 
§§ 13 39 52> 70 On the other hand, SiAov Gre is common in Sim- 
plicius to introduce an interpretation, Most comparable is p. 24, 6, 
e the Theophrastean account is likewise broken off with 


evar 


wher 2 i 4 
ral 5pAov drt. The explanations thus introduced offer suggestions, 
taken from Aristotle, as to how the philosopher could have 
arrived at his arche. They consist partly of general characterizations, 
partly of particular arguments. Both prove to be un-Theophras- 
tean: the former in style—long lists of abstract qualities in the 
form of adjectives used as nouns, permeated also by Stoic 
terminology (cf. above all the long list of such adjectives, p. 36, 
9-14); the latter in their purely Aristotelian content. Thus on 
P. 24, 6-11, after the list of qualities comes the argument from 
Aristotle, Metaph. 988 b 35; on p. 25, 10-12, again after the 
qualities, comes the argument from Mefaph. 989 a 5. The close- 
ness of the two Aristotle passages, together with the verbal 
echoes in Simplicius of the words of Aristotle, where he would 
also have found the general characterizations, are sufficient proof 
that Simplicius is here drawing on Aristotle himself. Thus he 
expressly refers to Aristotle when he states the reason for the 
arche of Anaxagoras and Archelaos, p. 27, 28. Therefore in 
writing this doxography, Simplicius always had Aristotle, in ad- 
dition to Theophrastus (and Alexander), at hand.7 

Thus it becomes clear that in the report of Anaximander also, 
from line 21 on, it is no longer Theophrastus speaking, but 
Simplicius. He repeats, in order to explain it, what he has pre- 
viously copied out from Theophrastus (cf. dA)’ érépav rwà púow 

- Gd 7 ddAo mapa raôra). The thought in this sentence is 
purely Aristotelian; compare Simplicius’ statement about Aris- 
totle on p. 35, 25, which agrees with it almost word for word. 


partly 


7 My previous doubts as to the Theophrastean origin of Simplicius, 23, 24 f. 
(Hermes, 81, 259) will not be repeated here. Convincing argument by 
McDiarmid, Harv, Stud, Cl. Phil. 67 (1953), Pp» 135 Ê 
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He goes on to say that Anaximander did not, like those Previously 
named (Thales, Heraclitus, etc.), and as the last sentence about 
metabole might also suggest, hold the doctrine of a transformation 
of an original material, but that of the separation of opposites, 
This again is Aristotle’s division from Physics A 4. Theophras 
did not use this schema in his doxography: there was no mention 
of alloiosis in Thales, the only possible predecessor to Anaxje 
mander; and condensation, which is attributed by Simplicius on 
P- 24, 2 to Heraclitus, was, according to his own testimony (149, 
32), limited in Theophrastus to Anaximenes. But since Simplicius, 
disagreeing with Theophrastus but agreeing, as he thinks, with 
Aristotle, attributes condensation also to ‘the others’ (p. 150, 1), 
one cannot avoid the conclusion that the passage about cons 
densation and rarefaction in Heraclitus (p. 24, 2) was added by 
Simplicius. It supports the same division into a/loiosis and ekkri 
which he applies to Anaximander. Finally, that in so doing he ha 
Aristotle’s Physics A 4 before him, is shown by his last sentences 
‘for that reason Aristotle groups him with those around Anaxas 
goras.’ Thus, for the time being, Aristotle and not Theophrastus 


must be regarded as the source for ‘the opposites being separated 
off’, 


II. There remains ‘eternal motion’. According to Hippol; 
(=A 11), Theophrastus mentioned it also. For Simplicius it is 


followed it in his chapter on the arche. But the following reflection 
shows that to be unlikely. Aristotle’s division, according to” 
Physics A 2, was: 


one arche 


several 


unmoved moved finite 
Alexander had remarked that the subdivision of the ‘several’ could” 
also be applied to the two groups of the ‘one’, and vice versa 
(though meaninglessly), but had dismissed this idea as superfluous) 
(Simplicius, 21, 34 and 41, 23). But Simplicius cannot refrain 
from trying out at least the first on his doxography (cf. p. 41, 19) 
and renounces the second possibility only with obvious regret 


This leads to the following arrangement (I omit the ‘several’): 


infinite (in number) 
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One 
unmoved moved 
infinite finite finite infinite 
(ay {elissos) (Parmenides) (Thales, (Anaximander, 
Heraclitus) Anaximenes) 


Even without Simplicius’ explicit assurance (P. 28, 30) that ‘this 
abbreviated survey is not chronological but according to affinity 
of doctrine’, it is clear that this arrangement is his own work and 
js oriented to Aristotle’s Physics, not to Theophrastus. Thus, too, 
the reason given for considering Hippasus’ and Heraclitus’ archai 
as finite obviously comes from Simplicius (p. 24, 8). 

Thus in each case the introductory words (e.g. p. 24, 13, ‘Of 
those who say [se. the arche is] one’ etc.) belong to Simplicius, as 
Diels saw. This does not, of course, mean that the Ainesis in 
mander comes from him. He probably ascribed finiteness 
les on his own initiative, but motion is already part of 
the Aristotelian concept of the Physikoi and thus would have been 
found in Theophrastus too. This leaves only the question of 
the sense in which Theophrastus spoke of ‘eternal motion’. For 
Simplicius it is the cause of the separation of opposites. It is 
clear that he imagines this, as in Anaxagoras, as caused by a 
rotary motion (cf. p. 35, 15). It is probable that he imagines it 
in the same way in Anaximenes (p. 24, 31). In Aristotle kinesis is 
not limited to movement in space, and it is precisely when he 
attributes it to the P/ysikoi that he primarily means changeability. 
It is also linked with transformation in Anaximenes by Theo- 
phrastus (Simplicius p. 24, 31), and moreover, if we can trust the 
actual words, not as its mechanical but its immanent cause: 
‘through which mefabole occurs’. Thus it must be considered 
possible that in speaking of ‘eternal motion’ Theophrastus had 
in mind something other than the separation of opposites. And 
this becomes certain when other evidence is adduced. 


TV. But first Aristotle on the separation of opposites, Physics A 4. 
Aristotle has here a particular aim: to show that all earlier philoso- 
Phies amount to the recognition of opposing principles, and thus 
to prepare the way for his own doctrine of form and its privation. 
The division of the Physikoi into two groups, according to trans- 
formation and separation of the original material, was not made 
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for this passage; where it belongs in context, in De gen. et corr. A x 
it is presented as being identical with the other division intg 
‘monists’ and ‘pluralists’. As representatives of ekkrisis, Empe- 
docles, Anaxagoras and Democritus are named. Anaximander 
is noticeably absent; he really could not be counted among th 
‘pluralists’. But he is treated together with them in the Physicg 
where both groups are manipulated slightly to make 
acknowledge the One. And here it is even possible for him to þ 
named first in order, for the ‘unity’ of the beginning is far more! 
evident in his case than with the two others, who are added 
with an explanatory ‘For these, too,...’, mixis in their ca 
being made equivalent to the One, 

However, what both the a//oiosis group and the ekkrisis group 
have in common above all is the opposites. In this sense, com 
densation and rarefaction in Anaximenes (who is typical of the one. 
group) are explained as opposites—we shall show later that this 
forcing the interpretation of Anaximenes too. Aristotle, faced by 
the alternatives of his own division, clearly had reason to pl 
Anaximander in the ek&risis group, and since he is concerned with 
opposites, he writes that ‘the opposites contained in the One 
separate out’, Moreover this sentence refers not only to Anaxi 
mander, but equally to the other two; the extract in Diels (A 16 
is misleading here. In the following passage Aristotle criticizes 
only Anaxagoras for his doctrine that everything is ‘contained? ia 
everything, i.e. the opposites mutually in one another. In fa 
‘contained in’ (éveivar) is his term and his central thought. 
could not be thought until the Eleatics had criticized the con 
cept of becoming—as Anaxagoras puts it: ‘It does not come 
be, but already was in existence inside’. The ‘opposites’ ‘separate’ 
by means of their oppositeness from the ‘One’ in which tht 
are ‘contained’: each of these four concepts can be exemplified” 
from fragments of Anaxagoras§ and each recurs in Aristotle's) 
criticism (most notably 187 a 32 and b 23). Thus it is clear that 
Aristotle is primarily criticizing Anaxagoras when he disputes 
the sentence which holds true for the whole group: ‘out of the 
One, in which they are contained, the opposites are separated’. 
The One occurs also in Empedocles; we know enough about himi 
to be able to say with what reservations the rest of the formulation 


8 The opposites Frag. 4, 8 and 15; their diakrisis Frag. 13, 15 and 16; the One 
Frag. 1, 4 and 8; being contained Frags. 4 and 6. 
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„lies to him. For Anaximander, on the other hand, one may 
i si only what is firmly attested from other sources or what the 
Kards demand. For this, ek&risis, the main concept which 
characterizes the one group as opposed to the alloiosis of the 
other, is quite sufficient. If, according to that concept, in Anaxi- 
mander the world came into existence through ‘separating out’, 
there could be no doubt for Aristotle as to what separated: the 
opposites themselves, into which Empedocles’ and Anaxagoras’ 
original mixture divided, and which he tries to show constituted 
the leading thought of all his predecessors. Thus the sentence 
represents 2 generalization by Aristotle, in which he transfers 
the doctrine of the separation of opposites from the one who 
expressed it most clearly, to the whole ekkrisis group. But that, 
far from being a quotation from Anaximander, is an ad hoc 
interpretation. 


V. For Aristotle, the concept of ekkrisis is linked with that of 
mixture. That is why in Physics A 4 Anaximander’s ‘One’ is 
grouped with Empedocles’ and Anaxagoras’ ‘mixtures’. ‘Thus 
too, in Metaph. 1069 b 20 it is actually called mixture, though by 
means of a loose zeugma with Empedocles’ mixture.? In both 
cases the question is whether the concept of mixture is Aristotle’s 
interpretation, or whether it belongs to the source material for 
his interpretation. Physics A 4 is easier to decide: ‘For these too 
Separate the rest out of the mixture’. What they have in common 
is not the mixture but ek&risis!® and the One is only tacitly inter- 
preted as mixture. Not so in Metaph. 1069: there it is the other 
Way round and the mixtures are interpreted as the One,!! and 
that obviously presupposes that they really were mixtures. 

Now Aristotle can perfectly well even in the sense of his own 
terminology give the name ‘mixtures’ to these compounds inter- 
Preted as unities. His concept of mixture is developed in De gen. 
£ Corr. A 10, There, to be contained in a genuine mixture is called 
‘to be potentially (327 b 25). The mixture is ‘the unification of the 
things mixed when they have been changed’ (328 b 22): so, too, 

Separation happens by a/loiosis. Thus in De Caelo 302 a 21 he 


d ller, I6, 279 A 1. 
iciira W. A. Heidel, ‘Qualitative Change in Pre-Socratic Philosophy’, 
ia 1 gf: Gesch. d. Philos., 19 (1906), pl. 345 À 24. 

follow the emendation of Ross. 
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speaks of the ekérisis of fire and earth from flesh and wood, in 
which they are contained potentially, which implies a/loiosis. The 
two concepts which are contraries in his criticism of his p: 
decessors are united in his own physics. That makes sense. Thy 
alloiosis group offered him this very thought of the transformation, 
and unity of the material, whereas the e&krisis group offered the 
conceptual stability and immutability of the opposites. In the 
doctrine of potentiality the contradictions of the earlier philoso. 
phers converge. 

We are familiar with Aristotle’s efforts to make both groups 
agree with respect to this doctrine—most clearly in Physics A 4 
and particularly his attempt to interpret Anaxagoras’ ‘all thi 
together’ as unity, and inherence in the mixture as potentialii 
not actuality.!* The same concern is the reason for his critici 


substances come into existence by transformation, the One is 
element; but in as far as it comes into existence through 
coming together of substances, and the latter from its dissoluti 
the latter are the elements and more fundamental.’'3 His int 
pretation is always ultimately blocked by the mechanical dese1 
tions of those mixtures.'* But there is no similar criticism 
Anaximander. In fact, the unity of his apeiron fitted Aristot 
idea of potentiality so much better that in the third book of 
Physics he developed the concept of matter directly from his 
criticism of the apeiron.'s And it is not for nothing that in A 4 he 
contrasts Anaximander’s One with the others ‘who teach 
multiplicity of the One’, and limits the term mixture to the latte! 

From this we may conclude that the text of Anaximandet 
apart from the ekkrisis analogy, gave no grounds for regardin 
the apeiron as a mixture. 


12 Met. 989 a 30, 1063 b 29. 13 De gen, et corr. 315 à 2%. 
14 Cherniss’s valuable book, Aristotle's Criticism of Pre-Socratic Philosophia 
suffers mostly from the fact that he considers that Aristotle’s interpretatio 
is due to a large extent to misunderstanding. Thus in this case he presupposes 
that Aristotle simply could not think of Empedocles’ One as a compounds, 
to him it would be the material substrate from which the opposites came int) 
being by qualitative change. But at the same time Aristotle’s distin 
between change and separation, and his placing of Empedocles in 
ekkrisis group, shows that he was not blind to the ‘ancient’ mechas 
mixture doctrines. 

15 Particularly 207 a 21. 
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The comparison of Anaximander with Anaxagoras was taken 
rer from Aristotle by Theophrastus (Simplicius, 27, 11)—but 
ai a characteristic refinement: whereas Aristotle placed Anaxi- 
$ anders original material among the mixtures of the later 
Prilosophers (Phys. A 4), and vice versa interpreted these mixtures 
E the One material (Mefaph. 1069), Theophrastus allows the com- 
parison to hold good only in the second case, i.e. in the view, 
which he shares, of Anaxagoras’ ‘all things together’ not as a 
compound but as a unity having no qualities.!¢ It must be remem- 
bered, however, that the comparison is not in the paragraph on 
Anaximander but in the one on Anaxagoras. Simplicius, too, 
makes the distinction most strikingly, on p. 24, 25, “Aristotle 
ut Anaximander among those around Anaxagoras’; p. 154, 14, 
‘Theophrastus put Anaxagoras with Anaximander’, i.e. Aristotle 
(Phys. A 4) makes Anaximander a ‘pluralist’, Theophrastus 
(agreeing with Aristotle Metaph. 1069) makes Anaxagoras a ‘mon- 
ist’. Theophrastus had Anaximander’s text in front of him; his 
explanation would have been impossible, if the latter had allowed 
one to imagine a mixture. Thus, led by the prudent criticism of 
Theophrastus, we shall dissociate Anaximander from Anaxa- 
goras again.* 


VI. About the nature of Anaximander’s ekkrisis we have informa- 
tion from Theophrastus. The first half of Simplicius’ account of 
Anaximander is sufficiently guaranteed to be Theophrastean by 
the parallel reports in Hippolytus and Pseudo-Plutarch. The 
passage about the origin of the worlds from the arche runs, in 
more or less the same words in each:... rwà ddow ämepov, è 
Hs dnavras yiveoðat rods otpavods Kal rods ev adrots kóopovs 
(...a certain infinite nature, out of which come to be all the 


* Thus already Zeller, I6, 280, Heidel (‘Qual. Change . . ”, p. 345) first shared 
this interpretation of the passage and therefore rejected Theophrastus 
(Apeiron as unity) in favour of Aristotle (Apeiron as mixture). Later (‘On 
Anaximander’, Classical Philology, 7 [1912], 230) he tried to withdraw from 
this position, saying that the parallels between Anaxagoras and Anaximander 
Were almost all intended for both cases. But Simplicius’ second introduction 
OF the Theophrastus quotation, p. 154, 14, proves that it only holds good 
ih one case: ‘Although Theophrastus groups Anaxagoras and Anaximander 
foeether, nevertheless he also understands the words of Anaxagoras in such 
+ Way that by substrate he can mean a unified material.’ 
[A paragraph on Augustine, De civ. dei. viii. 2, is here omitted, Eds.) 
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heavens and the Aosmoi that are in them’). The expression is 
unusual enough to give a clue to Anaximander’s actual thought.a7, 
In Pseudo-Plutarch it is clearer in one detail: droxerpioĝða (have 
been separated off’) is preserved instead of yiveoBat (‘come to be’), 
Theophrastus also spoke of the ‘eternal motion’, in the course 
which the separation occurs (Hippolytus = A 11).!8 In view 
Simplicius’ ‘the opposites being separated off through the etern 
motion’, it is here, if anywhere, that one would expect the opp 
sites. Instead, the ‘heavens’; and the ‘kosmo?’ in them. Thus Sin 
plicius has obviously smuggled in the separation of the opposites. 
What led him to do this is clear from the above: since on 
whole he follows the Aristotelian interpretation of ekkrisis (sepa 
ating out), he has combined this with his source, Theophras 
where he also found the expression apokrinesthai (to be separa 
off). One should not underestimate Simplicius’ independence 
the doxographical chapters, 

Pseudo-Plutarch has preserved a part of the Anaximandfi 
cosmogony from Theophrastus. The whole account divides 
four sections, also marked outwardly by a repeated ‘he says’, 
corresponding to Books I (Principles), IV (Geology), II ( 
mology) and VI (Physiology) of the Vetusta Placita which Di 
(Dox., p. 181) inferred. The same order is preserved in Hippolytus, 
who adds to the four information from Book III (Meteorology), 
and the time at which he lived, thereby indicating the arran 
ment in the ‘biographical’ intermediary source. 

The third section runs: 


gyal Sé ru [Ms rò] x Tod blov yoripov Oeppod re Kal puypoð Kar 
Thy yéveow Tole Tod kóopov årokpibiva Kal rwa ex rovrov PAO! 
aopaîpav mepipviivar tH mepi rhv yiv dép ds 7@ Sév8pw Phowv™ 
Worwos droppayelans Kal els twas dzroxAeroBelans KdKAous únrooriva 
rov iAtov Kal Hy oeàńvyy Kal roùs dorépas. 

(‘He says that something productive of hot and cold was separated 
off from the eternal at the genesis of this world and out of this) 
a sphere of flame grew around the air which is round the earthy) 
like bark round the tree; when this (se. the sphere) was broken 


17 Reinhardt, Parmenides, p. 74, detects in the formulation a trace of Anaxit 
mander’s own words, Hippolytus and Pseudo-Plutarch clearly did aoti 
understand the ‘worlds in the heavens’; the former replaced them with th@ 
singular, the latter took them for the same as the heavens. 
18 Cf, Simplicius, Péys. 41, 17. 


290 


BEGINNINGS OF GREEK PHILOSOPHY 


g and shut off into certain circles, there persisted the sun and the 
o! 


moon and the stars.”) 


‘The pair of opposites, hot and cold, linked with the term 
éseparated off’, has been seized upon to support previously 
formed opinions without regard to the rest of the text. There 
have even been attempts to alter the text.19 But even when the 
text is kept to, the prevailing scheme of thought is usually that 
of the ‘division’ or the ‘separating off’ of the opposites.?° Let us 
attempt to base our examination on the certainties offered by the 
text. 

(1). The section does not offer a complete cosmogony, but 
deals only with the arrangement of the sky. The origin of Earth, 
Sea, and Air is not described. 

(2). What ‘separates’ is not the opposites but the gonimon. This 
separation is not a splitting but a separating off. There does not 
seem to be any immediate statement that it is the separation from 
the Infinite. ‘To be separated off’ (apokrinesthai) previously used 
of the heavens and also occurring elsewhere, may be taken as 
Anaximandrian.# 

(3). The expression 76 èx roô didiov ydvipov is strange; èx Tod 
diSiov as an attribute of duration would have no parallel? and 
factory meaning. On the other hand, if it refers to the place 
of origin, the definite article 7ò is surprising, since what is referred 
to only forms by the separation and is unknown to us until then. 
But the substantival yévpov in itself is a stumbling-block; to 
translate it ‘the germ’ may suit the sense, but grammatically it is 
‘the thing strong in begetting’ or ‘the power of begetting’; the 
Separation would refer to the quality ‘yévpov’ and mean that 
something loses its power of begetting. If so, yévysov can only be 
used attributively. Thus Burnet translates, without comment, 
‘something able to produce’.3 In Doxographi Graeci, Diels sug- 


no si 


© Zeller, I6, 295, n. 1, suggested yónyiov Bepudy mı xal yuypóv. Kranz, Vorsokr. 
Denker 42 changed dzoxpiijvat to SvaxpiOjiva, with the translation ‘zerspalten’. 
£8. H, Fränkel, ‘Parmenidesstudien’, p. 184 [see Vol, II of this collection]; 
R. Mondolfo, infinito nel pensiero dei Greci, p. 239. 

+, So already Zeller, I6 294. 

What Heidel, ‘On Anaximander’, p. 229, A 2, adduces, ex mavrés roô 
Xov, etc. is scarcely comparable, Moreover, Pseudo-Plutarch writes about 
bs pamenes (= DK A 6) & didvos. 

urnet, Section 19. 
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gested the indefinite 7 instead of the definite 76; this is very 
plausible. It would also make the hitherto missing** connection 
‘was separated off . . . from the eternal’.*5 “The eternal’ seems tg) 
be the same as Anaximander’s ‘indestructible and deathless’, 
(4). ‘Something from the eternal . . . was separated off” has 
parallel in ‘out of this a sphere of flame grew around . . .’ wl 
‘this’ refers to gonimon. The two processes match each other 
the same way: the germ comes from the eternal, the fire from 
germ. It seems that these two phases are also meant by 
expression ‘the heavens and the worlds in them’. The 
process is described as separation, the second as growi 
around and tearing-off: the basis of each is the idea of a spatia 
detaching.26 
(5). The simile which illustrates this idea may be taken 


necessarily mean that the cosmos is thought of as a living bein 
other similes used to explain the cosmos are taken from the te 
nical sphere. But the process itself is spontaneous, rather 
mechanical and passive. The concept of an eddy as in A 


excluded. 
(6). Diels claimed the expression gonimon for Theophras 
referring to Porphyry, De abstin. ii. 5. Better proof is Theop! 
tus’ De igne 44, where the warmth of the sun is called ‘producti 
(gonimos) of animals and plants’.?% Diels also surmised that 
word might even be Anaximander’s. In any case it suits the 
of the growing tree. 
(7). The opposite qualities, Hot and Cold, cannot be 


24 So that Heidel (Proceed. of the Amer. Ac. of Arts and Sciences [1913], p 68 
believed dma roô drepov had dropped out. 

25 dmoxplveaBat čx Twos, e.g. Plato, Republic 64 e. 

2 Reinhardt, Parmenides, p. 74, stresses the spatial interpretation of daa 
vebas, 

27 CF. Kranz, ‘Gleichnis und Vergleich . . .’, Hermes, 73 (1938), 117 

28 A, Heidel, The 8 in Anaximenes and Anaximander, Class. Philala i 
(1906), 281. 

2 Burnet, Section 17, not before the 2nd edn; Gigon, Ursprung der grit 
Philos., p. 78. 
29^ Cf, also Irenaeus, adv. Haereses ii. 18, 2 (also 2, 14), who describes 
mander’s ‘immensum . .. omnium initium, seminaliter habens in semet ii 
omnium genesin’, 
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mander’s as such.3° We must ask what their equivalent was in 
Anaximander. The context at first suggests Fire and Air, the 
only elements which are named here and which, according to 
other references, form the wheels of the constellations. The second 
mention of the same pair of opposites is in Aetius, ii. 11, 5 

_ A 17 a): ‘Anaximander [made it] of hot and cold mixture.’ 
Here the subject is not a Primary Mixture, but the substance of 
the sky; so this does not belong next to the supposed Theo- 
shrastus fragment, where it stands in Doxographi, p. 134. It also 
Fise the question of what Theophrastus was rendering with the 
two qualities. Gigon did not hesitate to translate them into 
‘archaic’ as in Parmenides (or Hesiod) and call them ‘light and 
night’! It is obvious how they then become ‘powers’: their rela- 
tion to each other could only be described as complementary, as 
opposites which condition each other. Pseudo-Plutarch gives no 
decisive help; ¢¢€ (flame), in the text, is as archaic as pôs (light). 
It would be extremely strange if this characteristic pair of funda- 
mental powers were not mentioned in the surviving doxography. 
The question must remain open for the time being. 

(8). Ilepupvfjvar means, besides spontaneous growing forth, 
that the ball of flames ‘fits closely’. Then droppayelons describes 
how the fire of the heavens was set so far away, past a wide, 
empty space. dzoxActobelons denotes, according to Hippolytus, 
the splitting (é7oxpWévra again) of the heavenly fire into three 
tings, and their enclosure in air, Burnet (§19) translates the follow- 
ing úroorýva ‘came into existence’. But, first, it can hardly mean 
that, and, second, to be precise, the stars have not come into 
being by the enclosure. Kranz? translates: ‘seien Sonne, Mond 
und Sterne dafür eingetreten’; but what this could mean is not at 
all clear. A more probable meaning is ‘survive, continue to exist’.33 


* It is true that W. Kraus (Rb. Mus., 93 [1950]) thinks this possible. But see 
Reinhardt, Parmenides, pp. 21 and 24. 76 črepov is different: indicative not 
Of a quality (like the Hot), but of an appearance (like Fire), 
3 o Gigon, Ursprung d. gr. Phil, p. 75. 32 Vorsokrat. Denker, p. 43. 
he word occurs frequently in Aetius, and never means ‘to take up a 
Position’, let alone ‘arise’, but always ‘exist, last, survive, settle’, The sen- 
tence about Anaximander’s apeiron, too: tra pnBty eMelmp ù yéeos ù 
$horauém—often quoted thus but incomprehensible to me—can only mean: 
So that Becoming does not cease existing’, i.e. the second # should be deleted. 
according to W. Kraus, Rb. Mus., 93, [1950], 3678, úġørapé should 
Post-Christian’ significance here—how does that get into Aetius? 
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This would mean that ‘sun, moon and stars had stood firm’ against 
the enclosure; of the First Fire only they survived. i 

The manifold obscurities in the text have until now militated 
against its significance. But now we may regard it as a more or less 
faithful passage from Theophrastus, which, moreover, preserves. 
much of the actual form of Anaximander’s thought. 


VII. Aristotle clearly twisted Anaximander’s concept of apo 
by putting it under his rubric of ek&risis. It became the separation 
of opposites in the same sense as that in which in Anaxagoras the 
qualities separate from each other by virtue of their opposi 
principles, thereby creating the cosmos. 


way to free Anaximander from the Aristotelian categories,34 
the concept of alloiosis Heidel recognized the specifically A 
totelian idea, which implies the doctrine of potentiality, and 
therefore discounted for all the Presocratics the idea of tra 
formation of a substance. He was right in so far as he contradic 
the Theophrastean interpretation of the apeiron as a substan 
having no qualities. But he remained ensnared in the Aristot 
schema: in place of alloiosis he put ekkrisis and the alleg 
ancient idea of a mechanical mixture of unchangeable sul 
stances. It is also Cherniss’s opinion that Aristotle no long 
understood this way of thinking, in which the qualities 
still thought of as substantial, and that he therefore transfe 
his conception of abstract qualities to the earlier thinkers 
misinterpreted the archaic mixtures as unified substratum 
the separation as transformation.35 

Now this is certainly wrong. Aristotle’s interpretations 
Anaxagoras and Empedocles in the light of his new docti 
clearly show that he understood the mechanical character of thei 
mixture and separation. As for the qualities, he was likewise muchi 
too well aware of the novelty of his discovery to impute it 
involuntarily to his predecessors.3¢ Qualities as substances wete 
traditional, and Aristotle was well able to imagine them. It would 
be easier to accuse him of having misinterpreted the ancient) 
Suvduers, which the qualities were too, as mere substances. 


% Heidel, ‘Qualit. Change...’ (see above, n. 10); Cherniss, Arist, Crite 


pp. 358 ff. 
35 Cherniss, p. 366. 


36 CE, e.g., Gen. et Corr. A 2 (317 a 17): 
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This would not really need to be said, except that Cherniss 
does not always avoid the danger of reading Aristotle’s accounts 
the Presocratics too straightforwardly.37 It is true that Aristotle 
forces his questions on the ancients, but for that reason his state- 
ments about them always preserve the character of a philosophical 
discussion which takes every proffered thought as a possibility 
to be pursued further. From the multiplicity of levels in Platonic 
speech there still remains a lightness, almost a conversational 
quality, in quoting and interpreting, which should not be over- 
looked. The method that consists of finding the ‘genuine’ by 
eliminating the Aristotelian can also lead one astray. 

Now if one says that the Ionians had already thought of the 
mixtures of Empedocles and Anaxagoras, one has missed the 
polemical sense of these mechanistic doctrines: they contradict 
the Milesians—and indeed the prevailing view of mankind— 
who credited substance with an unlimited but also unexamined 
capacity for transformation. “There is no transformation’—such 
a denial was only “possible after and because of Parmenides, 
who also introduced the concept of mixture.38 Thus Aristotle 
does not invent transformation, but brings the ancient phenomenon 
back into a respectable position, in opposition to the mechanical 
systems. To the latter systems there also belongs the mechanical 
concept of Primary Motion. But Anaximander’s kinesis means, 
above all, power of transformation, as it still does for Parmenides. 
This transformation is neither a ‘qualitative changing’ of a sub- 
stratum in the Aristotelian sense, nor a ‘separating out’ in Anaxa- 
goras’ sense, but both at once, as the growth of bark round a 
tree is both, In this early thought, which appears to be still 
closely linked to myth, the process of transforming a primary 
substance into other substances is clearly not yet a problem. 
Anaximander believed completely in a genuine coming-into- 
being. Against whom would the Eleatic axiom otherwise be 
directed, that nothing comes of nothing? The physical idea of the 
preservation of substances arose only from the Eleatic concept of 
being. 


VIII. It is more difficult to judge the role which the so-called 
Hot and Cold could have played in Anaximander’s world-view. 
One could say that the meaning of apokrisis which is shown by 
38 Reinhardt, Parmenides, p. 74. 
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interpretation of the text of Theophrastus does not exclude the 
sense that opposing powers are created from the ‘germ’, even 
if this creation did not take the form of the separating of a unity, 
As for example in Hesiod, to whom Gigon’s interpretation in 
terms of ‘day and night’ is oriented; there it is not a separation 
of day and night but a begetting of day by night. But the two are 
still by no means conceived as opposing cosmic powers; at most 
the mother is nearer chaos than the daughter. In Parmenides, on 
the other hand, the creation of the opposing ‘forms’ is, for the 
first time, division of the One. The duality serves to explain a uni- 
versal condition—&: mavròs návra mepôvra (B 1, 32: ‘permeating 
all things everywhere’). There is no trace of this in Anaximander. 
It is clear that the opposites belong to the diakrisis schema. 

However it is true that the doxography often mentions violent 
processes, which have led to the present state of the world, and 
violence is still clearly dominant in the present arrangement. The 
Pseudo-Plutarchean account speaks of a tearing off, probably a 
bursting, of the balls of fire, and enclosure of the rings of fire— 
in air, according to Hippolytus. ‘Yzoorjvat, denoting the growth 
of the constellations, represented resistance to force. And the air 
still succeeds from time to time in enclosing the fire (A 21). 
It is also with force (Biacdpevov) that the air bursts from the cloud 
and causes thunder (A 23). It is forcefully (violentus) that the air 
penetrates and shakes the earth (A 28). The burning of the once 
water-covered earth (A 27) can only be imagined as violent and 
unwillingly suffered; and the enclosure of the sun by air and the 
rpomat, which it undergoes from the water-vapours, sound like 
a payment for violence. This tone becomes more distinct when 
Anaximander speaks of human life; Plutarch understood it: ‘As 
the fire devours the wood from which it burns—that is, its own 
father and mother—thus Anaximander spoilt fish for eating by 
calling it mankind’s father and mother’ (A 30). 

One can hardly doubt that all this information about violent 
deeds and encroachments shaped Anaximander’s world-view as 
he expressed its law in the surviving fragment: 

*Avakipavdpos . . . dpi... elpnxe TÕv dvrwy Tò ämepov . . « 


èE By 88 % yéveois eon rots odor, Kal rw $Oopav els raôra ylveobat 


kara rò xpedv> BiSdvar yàp adrd Sikqy Kai riow ado As 
GBixias xarà Thy roô xpdvou rdéww. 


296 


BEGINNINGS OF GREEK PHILOSOPHY 


(Anaximander . . . said the arche of existing things is the apeiron . . 
from whatever things beings have their genesis, their destruction also 
js into these according to necessity; for they pay the penalty and 
recompense to each other for their injustice according to the ordering 
of time.) (Simplicius, Physics, 24, 13.) 


The law consists, according to Theophrastus, in the necessary 
succession of becoming and decaying. The context in Simplicius 
shows what kind of becoming was primarily in Theophrastus’ 
mind: with è dy 8é he takes up é€ ĝs from the previous sentence, 
extracting the general law like Aristotle’s Metaph. 983 b 24 (rò 8” 
et oŭ ylyverat Toûr’ otw åpyù mdvrww); thus the sentence explains 
the rise of the worlds and their kosmoi. In the Pseudo-Plutarchean 
extract the rise of the worlds and their kosmoi is similarly followed 
by a sentence about becoming and decaying; it says that both are 
eternal, whereas all kosmoi return periodically. This is clearly 
only another version of the same sentence which introduces the 
fragment in Simplicius; its sense is: the worlds come into being 
and decay eternally according to the law of certain time-circuits. 
The periodical return in Pseudo-Plutarch must be equivalent to 
xarà 7 xpedv (‘in accordance with necessity’), since this is inter- 
preted as ‘arrangement of time’. Thus the parallel account con- 
firms that it is Theophrastus’ interpretation.39 

The cycle of return also throws a light on the significance of the 
kosmoi. For évaxuxdouzévew demands as subject a concept referring 
to time, which the ‘worlds’ can hardly be.4° And yet the word 
can only refer to xdopous. So the ‘kosmoi in the worlds’ must be 
the time-concept that is required, namely the cyclically recurring 
states of world-forming, as Reinhardt has explained the word.*! 


3 See Fr, Dirlmeier, Rb. Mus., 87 (1938), 376, and Hermes, 75 (1940), 329. 
Chronos interpreted as a personification by W. Jaeger, Theology of the Early 
Greek Philosophers, p. 35. Ditlmeier’s reference to Simplicius, Phys, 24, 5, 
rdgw rw xal xpdvov dpiopévoy is a convincing argument against this. 

49 See the difficulty in which Burnet (Section 18, note) therefore finds himself, 
W. A. Heidel, Class. Phil., 6 (1911), 86, wants to make adrwy refer to #lopdv 
and yéveaw, which necessitates deleting mávrav; not very illuminating. 


+ Reinhardt, Parmenides, p. 174. Kranz’s interpretation of the kosmoi as the 
rings of the galaxies (‘Kosmos als philos. Begr.’, Philologus, 93 [1939], 430 1.) 
would not explain their return, His support of this interpretation in archaic 
language rests only on Pythagoras (DK 28 A 44) and Pseudo-Hippocrates 

{B5oudduv. The sky as cosmos may be early Pythagorean, but the word 


was used there at first not as a substantive and absolute, but predicatively 
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Pseudo-Plutarch gives ‘the kosmoi being infinite’, which, although 
he himself misunderstood it, seems then very plausible.4* The 
fragment is quoted for the rise and decay of the worlds, but 
expresses a general law; this is clear from the neuter plural.43 
The periodos of the kosmoi would have been matched by other 
periods within the present Aosmos. One would think first of the 
cycle of years and days. It is tempting to interpret the alternation 
of day and night and of summer and winter in the sense of a 
pair of cosmic opposites, but there are other periods which were 
certainly not included in this schema in Anaximander, the life of 
earthly beings. Here the only alternation is between life and death 
or life and other life. Balance is not achieved by an equal pull of 
opposites, but by the fact that each has an allotted span. It is 
characteristic that the cycles do not remain constant, but develop 
dominance of one aspect: the sea, once occupying the whole 
space of the earth, is said to ‘become, because of the drying out 
(by the sun), smaller and smaller, and finally quite dry’. That would 
be the end of the cause of the rporai, and therefore also the end 
of summer and winter (and day and night also perhaps, because 
the mist-veils of the rings of fire would be consumed ?). The 
‘opposites’ are not eternally equal;++ one devours the other. But 
the ‘injustice’ which brings the cycles to an end is compensated. 


42 See above, n. 17. 

43 Cherniss, p. 377, thinks, wrongly, that the plural ef dy indicates the 
plurality of the dpxf, which would then be a mixture of all materials as in 
‘Anaxagoras. 

4 Cherniss, p. 379, accepts the cosmic opposites to such an extent that he 
maintains that “Hot and Cold have existed as such eternally’. 


(‘the sky is a well-arranged order’), That does not yet go beyond the Homeric 
use (trmov xéopor), and it is a far cry from the dhos d xéopos of Pseudo- 
Hippocrates, But in our case the problem begins where several cosmoi are 
mentioned, as in Pseudo-Hippocrates. There it does not come from Ionian 
physics, but from Pythagoreanism, and hardly the earliest. It presupposes 
the opposition of Above and Below, the gradation of the regions, which is 
alien to the Milesians. As certainly as the archaizing cosmology of 7. ¢f6oué5ay 
contains Ionian elements, it is equally doubtful that the whole thing can be 
up-dated accordingly (Kranz, ‘Kosmos und Mensch . . .’, Nachr. Gött. Ges, 
[1938], pp. 121 ff). In particular, that with the Aosmoi we have an archaic 
use is again supported only from Pythagoras and Anaximander. The examples 
which Kranz adduces from Herodotus, etc. (Philol., p. 431) are instructive, 
for they show that it is always a question of an arrangement, in contrast to 
other possible arrangements. 
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in a larger cycle, which has its beginning and end in the ‘limitless’ 
which ‘directs everything’. We know nothing of how Anaxi- 
mander pictured the end of the worlds; but it seems certain that 
the drying out of the sea is part of a metakosmesis, and that it 
happens by a victory on the part of the sun. Heraclitus will say 
later: ‘the sun will #oż overstep its measures . . .’, And the thought 
authorizing this will be the opposites. 

Anaximander’s doctrine seems to have included a similar 
change of periods in the history of mankind; he says that the 
first men ‘only survived for a short time’ the change to dry.4s 
The thought seems to me to be connected with Hesiod’s fable 
of the Ages. The expression in Aetius echoes Opera 133 verbally; 
and the context proves to be similar: it deals with the men of the 
Silver Generation, who remain children for a hundred years and 
are nourished by their mother, but then only live a short time 
as adults because they destroy each other by their own folly 
and hybris. The counterpart of these are the men of the last 
generation: they are scarcely born before they turn grey, there is 
no limit to their sins, even their own parents they would no 
longer respect. That represents the future; we stand between the 
two—even if dangerously near the end. A period is described 
between the earliest and the last; it is possibly a cycle, since 
Hesiod complains that he would wish to have been born earlier 
ot later, if this phase were only past. In Anaximander too a view 
of the final period must have supplemented the history of the 
beginning, since man must share the fate of the earth from the 
water of the beginning to its drying out. Other motifs of the 
narrative also recur: long suckling period, death soon after 
weaning, ingratitude towards the nurse, injustice to one another, 
hybris and punishment. Now if in Anaximander men at first 
‘only survived for a short time’ after becoming adult, clearly 
they gradually lengthened their life-span or exchanged the length 
of the different phases of their life. By what encroachment they 
succeeded in doing this, after they had ‘set foot on land’ and 


4 DK A 30: èn’ éMyov xpóvov peraßıðvaı can hardly mean anything else. 
Burnet, Section 21: ‘they changed in a short while theit mode of living’, 
is linguistically impossible. Kranz (Vors. Denker, p. 43), ‘for a short time 
took on a different form of life’; the ‘different form of life’ would be the 
human one; what does ‘for a short time’ mean then? On perafidvar = super- 
vixisse, cf, Heidel, Proc. Amer, Acad, (1913), p. 687, and Liddell and Scott, 
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‘could already feed themselves’, is shown by the context in 
Plutarch: (A 30) they devour the fish, their ‘own parents’. If this 
connection with Hesiod is valid, it is a rare opportunity to ob- 
serve the transition from myth to philosophy. Hesiod’s fable is 
also intended to explain the world: the condition in which we live 
in the world. But the narrator of myths and the moralist is him- 
self involved; while interpreting he condemns. Anaximander 
views from a distance; his insight culminates not in a complaint 
but in contemplation of a law, and in the philosophical contem- 
plation the prophetic element foundin Hesiod completely vanishes. 

Naturally much in this outline is hypothetical—any attempt to 
refer the fragment’s abstract formula to its cosmological content 
rests unfortunately on a particularly weak basis. But on the whole 
the picture is not of a schema of complementary opposites, but 
the ‘arrangement of time’, in which conquest is paid for with 
downfall. The schema of Anaximander’s thought was the con- 
trast of the Finite with the Eternal.+6 He sees finiteness not in 
the image of the balance of opposites, but under the aspect of 
hybris: encroachment of the Finite on the Finite. The portion which 
is therefore allotted to the Finite by fate is its ‘time’. Fate is sent 
not by xpdvos but by 76 xpedv. From this position, right measure 
and excess in Heraclitus look like traditional motifs; ‘wat’ be- 
longs to the tradition, the new element is ‘harmony’—created 
by the idea of the opposites. And as in Anaximander finiteness 
goes with hybris, so in Heraclitus the immortality of the mortal 
goes with ‘right measure’. 

To return to Theophrastus’ opposites of Hot and Cold: as 
opposites they have no place in this world-picture. That becomes 
clear in the light of a further consideration. Air plays a significant 
role in Anaximander. But we should not yet think of it as atmo- 
sphere; the expression in Pseudo-Plutarch, ‘the air around the 
earth’, follows a later view. Aer is wind and vapour. It seems to 
be in the process of being discovered as an element, but it is still 
vaporized water, anathymiasis between sea and sun. The doctrine 
of the four elements has not yet been developed,‘ in fact the 


46 On this, see Gigon, Ursprung, pp. 62 £. 

47 The number four for the elements must be older than Empedocles; but 
it is questionable whether one may interpret Hesiod, Theog., 735/6, as referring 
to four elements (Kranz, in DK, on Emped. Frag. 6). The ancestors of the 
elements are the parts of the world; but the Air does not come from Tartaros 
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schema which is the basis of Anaximander’s cosmos seems to have 
been the same scale of three elements, or rather world-parts, as 
in Heraclitus: Earth, Sea, and Fire. At the same time we have, 
in Fragment 126 of Heraclitus, the four qualities as in Aristotle: 
one can see how Heraclitus has imposed his doctrine of opposites 
on some traditional physics which had not been conceived accor- 
ding to a schema of pairs of opposites. The cosmogonic sequence 
in Anaximander is: Sea, Fire, Earth; so it may have been Sea and 
Fire which Theophrastus named, as the two original cosmic 
elements, the Cold and the Hot. In another place he found his 
Aristotelian pair of opposites in the fiery vapour mixture, which 
formed the bowl of the sky in Anaximander. But that does not 
mean that Anaximander too regarded this from the aspect of 
fundamental opposites. His world-picture was not drawn from a 
logically—or morally—experienced duality. 


IX. Let us glance at Anaximenes merely for the purpose of com- 
parison. What Anaximander did not examine, the transformation 
of substances, becomes his problem, and for the first time the 
answer is really to do with physics. From the point of view of 
atomism we are inclined to conceive the process of condensation 
only as a compression in space, as Aristotle does in Caveg, 10a 16: 
he says that thick and thin do not actually belong to the category 
of quality but of quantity.48 But we should be misrepresenting 
Anaximenes if we applied the Aristotelian alternative to him. 
Aristotle himself, in spite of his own conception,* did not count 
Anaximenes’ condensation under synkrisis but under alloiosis, thus 
at least interpreting it more correctly than Heidel and Cherniss,5° 
who regard the air as a mixture of all substances. 


48 Cf. also De caelo 299 b 7. 

© Physics 260 b 11. Against this: Gen. ef corr., 314. 

s According to W. A. Heidel, ‘Qualit. Change ...’, p. 203, n. 3, Air is a 
mixture from which the materials separate. Cherniss, Arist. Crit... pp. 


but from the area of the superterrestrial winds and vapours, and in Hesiod 
that is still the area of the sky (Thevg., 697). There is a further piece of archae- 
ological evidence which has been interpreted as referring to the four elements, 
the ‘Three-bodied figure’ in the pediment of the Old ‘Temple of Athena on 
the Acropolis. The interpretation presupposes that the fourth clement, 

th, would be expressed in the serpent-figure of the monster. Cf. Brommer, 
Marb. Winck. Progr., 1947- 
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It is significant that in the doxography about Anaximenes the 
pair of opposites, Hot and Cold, also occurs. The context should 
be noted: Hippolytus (= A 7): The air, ‘when it is condensed 
and rarefied, appears different in each case; for when it dissolves 
into the thinner it becomes fire, the winds on the other hand are 
condensed air; in the course of (further) felting air becomes 
cloud; when more condensed, water; more, it becomes earth; 
and, when most compressed, stone; so that the highest opposites, 
which condition becoming, are Hot and Cold’. The final sentence, 
to go by its form, could just as well be Anaximenes’ own chain 
of reasoning, as Theophrastus’. To a certain extent it is refuted 
by the preceding account: all difference of ‘appearance’ depends 
only on a greater or lesser amount of compression. All limits, 
and finally the opposites themselves, are wiped out, since the 
doctrine is held of the complete transformability of substances. 
Thin and Thick are not realities, transforming the primary sub- 
stance in one direction or the other, and even condensation and 
rarefaction are not opposite principles, whose combined effect 
makes the multiplicity of things, but they are only the fluctuating 
of the infinitely volatile element. It is true that in this Fire and 
Stone are contrasted with one another as the two final states of 
the process of transformation; but it is just this which indicates 
clearly that for Anaximenes the opposites are the resu/t of the trans- 
formation, not, as in Anaxagoras, its principle and cause. If this 
conclusion was already drawn by Anaximenes, its sense could 
only have been that Stone and Fire, though opposites, are actually 
one and the same. However it is more probable that the whole 
schema of transformation in two directions comes from Theo- 
phrastus, who wanted to give more concrete proof from Anaxi- 
menes of the opposites discovered by Aristotle, Physics A 4. 
His dependence on the Aristotelian interpretation for this point 
also throws a light on his exposition of the opposites in Anaxi- 
mander. 


X. It is true that my interpretation would scarcely be tenable if 
Anaximander had already described his Boundless as an intet- 


379 f feels that he has to contradict Aristotle, since he misunderstood the 
transformation of Air in Anaximenes as the qualifying of an indifferent 
material. 
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mediate between two opposites. Gigon attempts to show this 
by taking Aristotle’s mentions of an ‘intermediate element’ as 
referring to Anaximander. The controversy about this is long- 
standing (see Simplicius, p. 149). Most commentators claimed 
the intermediate element for Anaximander, although Nikolaos 
and Porphyry claimed it for Diogenes of Apollonia, Simplicius 
wavers (p. 25, 9 and 203, 3). None of them knew any more than 
we do.5! So there only remain the passages in Aristotle. They 
divide into two groups, one speaking of an intermediate between 
Air and Water, the other between Air and Fire; sometimes 
Aristotle only says ‘the intermediate’ or ‘that which is beside the 
elements’. He makes no distinction in treatment. His stubborn 
silence about the author is remarkable; he only speaks of an un- 
determined plurality of Physikoi. Burnet (Section 15) thought 
that the changes in the two descriptions proved that they come 
from Aristotle, as alternative interpretations of Anaximander’s 
apeiron. Gigon goes one step further: he considers the ‘inter- 
mediate’, but not the further definitions, to be Anaximandrian. 
However, the plural is a sure indication that at least the reference 
is not to Anaximander alone. Thus Aristotle is also thinking of 
some other unknowns of the fifth century. It is not impossible 
that Anaximander is one of those referred to in the more general 
formulation ‘beside the elements’ Gen. eż Corr. 329 a 9; but the 
‘intermediate element’ clearly belongs to others. In Physics 187 a 
14 (189 b 9 belongs to it) and in De caelo 303 b 12 condensation 
and rarefaction are ascribed to them, putting them in Anaximenes’ 
circle: for Aristotle, Anaximander belongs to the diakrisis 
group.s? But if one wished to attribute to Anaximander the 
‘intermediate’ merely as idea, whether spatial or conceptual, it 
would require two opposites between which to be in the middle. 
Gigon reconstructs ‘between Light and Night’; but the two ele- 
ments which Aristotle would have had to substitute for Light 
and Night are not opposites but any pair of substances which 
are adjacent in the scale of elements. Did Aristotle, then, not 
have opposites available, to reproduce ‘Light and Night’ suitably 
in Ais language? In fact, Aristotle’s formulations clearly indicate 
various attempts among Anaximenes’ followers, because of the 
new interest in the elements, to define the quality of the apeiron for 
the first time, and to define it as something extremely changeable. 
5! Cp. Zeller, I6, 287 f. 52 Thus also Cherniss, p. 13. 
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An argument such as that preserved in Aristotle’s Physics 
204 b 22 (= A 16)—a one-sided, infinite quality would annihilate 
the others by its infiniteness—cannot be Anaximandrian for several 
reasons. First, Anaximenes could scarcely then have trumped 
the ‘undefined’ element with his Air; moreover, the argument 
is familiar with the qualities and their opposites, and the inter- 
mediate element is conceived on shat basis; finally and most im- 
portant: the infiniteness of the primary substance is already pre- 
supposed here; the argument is only about its quality. It is true 
that I do not believe the remark to be Aristotelian 5 either; it 
appears to be completely archaic and not as serious about the 
concept of the Infinite as Aristotle would be: the Infinite is the 
‘surrounding’, which, if it were Air or Water or Fire, would 
devour the finite substances by its superior quality. In any case 
it should be taken out of the evidence for Anaximander. 

Moreover we have the evidence of Theophrastus, that Anaxi- 
mander ‘did not say what the Boundless is, whether it is Air or 
Water or Earth or some other substances’.s+ And even if we 
grant that Aristotle, by asking about the quality, had missed an 
original concrete and spatial sense of pera, how could the 
‘encompasset’ 55 be described as an ‘intermediate’ at all? 

If, therefore, we have to agree with Zeller’s interpretation, 
that Anaximander in no way qualified the Boundless as an 
element,56 yet, on the other hand, it appears that the Moist 
occupied a special position in his cosmogony: the ‘begetter” 
which split off from the Boundless is the ‘first moisture’ from 
which Fire grew. So it could in fact be easy enough to imagine 
the Infinite itself as ‘wet vapour’ or as ‘fiery vapour’ or, more pet- 
tinently, as an intermediate between Water and Fire (if one may 
trust Physics 189 b 2). Once one had interpreted Anaximander’s 
arche thus, it had to follow that the rise of the ‘first moisture’ from 
the ‘vapour’ was thought of as condensation. Perhaps Anaxi- 


53 As Cherniss thinks, p. 28, n. 106, 
s+ Actius, i, 3, 3= DK A 14. The formulation in Simplicius, p. 24, 16, 
‘he says it is neither .., nor...’ is clearly a distortion; the correct phrase 
in Diogenes, où Siopiwv. Otherwise there could have been no discussion 


about it at all. 
55 Tlepiéyew as an Anaximandrian term: cf. W. Jaeger, “Theology . . .’, p: 2025 


n. 39. 
s6 Zeller, I, 291. 
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mander would not have contradicted this. The concept just had 
not yet been coined by him; he pictured it as separation. One sees 
how close Anaximander and Anaximenes are in their basic con- 
ception, and how it is only Aristotle’s schema which makes them 
representatives of opposite principles. But their followers prove 
to be completely dependent on the two original philosophers, and 
it is understandable that Aristotle quotes them anonymously, 
At the same time it becomes clear why the intermediate element 
appears in Aristotle in such proximity to the interpretation of 
Anaximandet’s apeiron. 


XI. The above-mentioned argument in Aristotle (Physics 204 b 
22f.), which has proved to be non-Anaximandrian, raises the 
question of what other reasons or considerations could have led 
Anaximander to his conception of the arche, and whether the 
first philosophers mentioned reasons at all, The reason which 
Aristotle (Metaph. 983 b 22) attempts to give for Water in Thales 
is clearly given as his own reflection. The other, which Simplicius 
(p. 24, 21) presents as Anaximander’s thought, has likewise 
proved to be his own explanation. It is a disputed question, 
whether we possess in the Anaximenes fragment Anaximenes’ 
original reasons. Clearly all these arguments also contain an 
interpretation of the arche. 

However, one reason for the ‘Boundless’ is adduced as Anaxi- 
mander’s, which might well be his own: ‘so that Becoming 
might not cease’.s7 Aristotle offers it among the five traditional 
reasons for the Infinite, in a context where he has Anaximander 
in mind—he has quoted him in the previous sentence (203 b 14); 
and Theophrastus seems to have read it in Anaximander (Aetius 

A 14). The reason differs from later ones in that it does not 
consider the quality (in the sense of Theophrastus’ ddpicrov) 
but rather the extent of the Infinite; or more precisely, the con- 
cept itself. 

The appearance of this concept is startling, and it would be 
a good thing if we could pick out its forerunners in Greek 
thought, In Homer Sea and Earth are called ‘immeasurable’ 
(areipaw), but in Anaximander the word has a stricter meaning 


7 Zeller, I, 2743 cf. above, n. 33. I can scarcely follow any of the remarks of 
W. Kraus, Rb. Mus., 93 (1950), 364 f. The subject of ¿eian is yéveas, not 
78 drepov. "EMelrp ddvorapéry means the same as émé. 
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and stands independently, as concept and idea. The other concept 
connected with it, the ‘Immortal’, is exemplified in the Homeric 
gods, and therewith the contrast with the Finite in time, so that 
the concept of Being could easily develop from the concept of 
divinity. But ‘Boundlessness’ seems so opposed to the Greek 
concept of the divine that Parmenides could actually deny it for 
the true ‘Being’; not to speak of Aristotle. Inexplicable as 
the creation of new thoughts always is, yet it is improbable that 
they ever come into existence without any preparation. What 
picture existed before Anaximander, from which he could de- 
velop his conception of the Boundless? This question must also 
be of great importance for the interpretation. 

As long as Hesiod’s Chaos was taken in the sense of Ovid’s 
indigesta moles, it could be regarded as the forerunner of Anaxi- 
mandet’s arche, taken as the Undefined. Neither interpretation is now 
held, except by a few. But even where other interpretations of 
Chaos are attempted, philosophy is often taken as beginning with 
Hesiod.s8 H. Fränkel explains Chaos as the Nothing, in contrast 
with the Universe as Being. Apeiron, as the successor to Chaos, 
is then interpreted as the ‘possible’ in contrast to the Existing. 
Gigon sees in Chaos the ‘split or cavity’ between earth and heaven, 
taking it that Hesiod made a bold abstraction from the last con- 
crete beings, ‘between’ which the ‘world cavity’ lies, Earth and 
Sky. The apeiron would then be the undefined ‘intermediate’ 
which divides into day and night. 

On the other hand, as long as one joined Aristotle in regarding 
early philosophy as a tentative groping for the material cause, 
Thales could count as the first to search for the element. Then 
apeiron became the ‘undefined element’. But what was Thales’ 
Water actually? Aristotle himself presumed a meaning which is 
not oriented to the ‘elementary’ character of Water, i.e. things do 
not ‘consist’ ‘of water’ but ‘exist because of water’ (rovrw Cav); it 
does not matter if he nevertheless formulates this explanation’ 
with the ambiguous ¿£ oð yiyvera to suit his theme (983 b 24). 

From what I have said it is clear how important it is for the 
interpretation to establish the true background of Anaximander’s 
conception of arche. Let us begin with Thales. 


58 H. Fränkel, Parmenidesstudien, p. 182 [see Vol. II of this collection]; 
Dichtung und Philosophie des frühen Griechentums, pp. 142-9, 341-8; O. Gigon, 
Ursprung der griechischen Philosophie, esp. pp. 34 £. and 78. 
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XII. Of the four sentences which have survived from Thales’ 
‘philosophy’, only one is not of doubtful sense: that the earth 
floats on the water. The report is reliable, because Aristotle 
quotes it only in support of his statement that Water is the origin; 
also because in another place 59 he cites the simile of the floating 
piece of wood, which has parallels in the numerous similes in 
the Ionians. We should begin with this certainty and argue back 
to the other sentence about Water as origin, which is quite 
uncertain for us at first—not vice versa, as Burnet does. But the 
concept of the floating earth does not occur anywhere else in 
Greece.°° How did Thales come upon it? 

Tt has been convincingly shown that the sea originally was alien 
to the Greeks and had no place in their myth. The concept of 
the encircling stream flowing round the earth was apparently 
taken over by them from the more ancient peoples of the Eastern 
Mediterranean.*! This water was not necessarily a sea bearing 
the earth. However, streams flow out of Okeanos and join be- 
neath the earth in a hidden net-work, breaking out as springs. 
Thus the waters of the deep already belong to the world-picture 
with the encircling stream. Nor would it be true to say that 
the sea is Eastern and the Stream Greek; Babylonians and 
Egyptians also called the outer water ‘river’. With both Greeks 
and Easterners the encircling river became an encircling sea— 
however, the difference is that Okeanos, answering to a deeply 
rooted idea of the Greeks, remained a water of the earth, or, 
speaking mythologically, the son of Gaia; whereas the ‘bitter 
river’ and the ‘great encitcler’ were deepened to the idea of an all- 
embracing and supporting sea. Only in this sense could Water 
receive the rank of Origin. 

This role of water is common to several Babylonian creation 
myths. The Eridu poem, of which the text comes from the seventh 
century, though going back farther, 63 narrates that in the begin- 
ning there was no temple, no tree, no city, and no living being 
‘all lands were sea’; the dwellings of the gods were first built; 


° De Caelo 294 b 28 (= A 14). 
{; Floating islands (Od. x. 3, Lucian Dial, mar. 19) are fairy-tale islands. 
& CE A. Lesky, Thalatta, p. 643 Wilamowitz, Kronos und die Titanen, p. 10. 
“4 Tiad, © 195 f. Plato, Phaed, 112. 

« Gunkel, Schöpfung und Chaos in Urzeit und Endzeit, p. 419. Text also i 
Jeremias, Hab. d. orient. Geisteskultur, p. 123. seats) A i ii 
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then ‘Marduk built a raft of reeds on the surface of the water, 
he created dust and shook it out over the reed-raft’, that is 
the Earth. The Earth resting on the Water, and Water as 
Origin—both concepts are closely related here. They belong to 
the general Babylonian world-picture as it is also portrayed in 
the creation-epic Enuma elish: beneath the surface of the Earth is 
Apsu, the watery deep, and Apsu is, with Tiamat, the world sea, 
the origin of the gods. But above the firmament of the heavens 
is the same water, part of Tiamat, which Marduk split and 
divided into the waters of the heavens and of the deep. Similar 
beliefs are found in the Old Testament: Psalm 136, 6 ‘Jahwe, 
who made firm the earth over the water’; Psalm 24, 2, “He hath 
founded the earth upon the seas, and established it upon the 
floods’; Psalm 104, 3, ‘Jahwe . . . who layeth the beams of his 
chamber in the waters.’ And this water is Tehom, ‘the deep’, 
above which ‘in the beginning . . . the spirit of God brooded’, 
God divided it into the waters above and the waters of the deep, 
the dividing firmament is ‘in the midst of the waters’. From the 
heavenly waters comes the nourishing rain, ‘many blessings? 
come ‘from the watery deeps which lie below’. Finally, in 
Egypt the concept is similar in essentials: the earth is a flat dise 
with a high rim, its pictogram represents its shape.°s It rests on 
the water which surrounds it. The Nile springs from this sub- 
terranean water and makes the earth fertile. On the earth’s rim 
ot on pillars there rests the heavenly vault; water encircles the 
heavens in the form of a second Nile, from which life-giving 
rain pours. Over the heavenly waters the sun-god travels in his 
boat, continuing his journey in the evening through the sub- 
terranean waters in another boat. This all-embracing and all- 
supporting water is, according to the cosmogony of Heliopolis, 
theoldest god, Nun;67 from him Atum, the sun-god, is born. From 
his seed, falling on the water, came the first stone or first hill, on 
which the god took a firm stand and spat Schu and Tefnut from 


64 Genesis, 49, 25, Deuteron., 33, 13- 


65 Schafer, Antike, 3 (1927), 97 and 100. 
66 J, A. Wilson in H. Frankfort, The Intellectual Adventure of Ancient Mat 


pp. 38 and 45 (English edn. under the title Before Philosophy); H. Bonnets 
Reallexikon, p. 86; S. A. B. Mercer, The Religion of Ancient Egypt, pp. 260 £5 
A. Erman, Die Religion der Aegypter (1934), pp. 14 fi. 

61 Erman, pp. 89 ff, Mercer, pp. 275 ff.; Schafer, p. 116, Fig. 31, Nua 
represented as all-surrounding element and sun-bearing god. 
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his mouth, i.e. Air (or emptiness) and Mist. These two beget Geb 
and Nut, ie, the male Earth and the female Sky: Schu steps 
beneath the goddess of the sky and holds her bent in a curve sees 
the earth. 

These concepts, which dominated the lands of the south- 
eastern Mediterranean during the first Greek centuries, were not 
taken over by the Greeks. One may object that Okeanos and 
Tethys in the I/iad (XIV, 201) bear witness to similar beliefs for 
Greece. But this shows the very opposite: to name Thales’ pre- 
decessors, later writers never quoted anything but this line from 
the Ifiad, together with the Orphic theogony. They were never 
able to refer to Greek myths. In actuality, Greek mythology is 
entirely lacking in the cosmological character which belongs to 
the eastern myths. Okeanos and Tethys did not have anywhere 
else in Greek thought the rank allotted them by the line of the 
Iliad; and Hesiod did not join in. Also they are unique in the 
Iliad, and there is no choice but to regard them as eastern or 
‘Aegean’ intrusions, as the name of Okeanos certainly is. But 
what is left of the ancient pair of gods in the I/jad in the end? 
They belong there to a story of the generations, the fight of Zeus 
against Kronos, and the marital dispute of the ancestors probably 
stems from their taking different sides in this fight. How little 
cosmology there is in the attributes of the ‘ancients’! The wide 
background of the alien world-picture, disappears behind the 
idyll. Is a foreign myth not being misused here to provide 
colour for a divine prank? The ‘origin’ remains an incidental 
title, still a stranger in Greek thought. 

A few other details penetrated along with Okeanos: in Mim- 
nermos the concept of the sun’s chariot is linked with the sun’s 
nightly boat-journey over the water ;8 however the idea actually 
belonging to Helios remains that of the sun-chariot. 


XIII. I believe that after this it is impossible to agree with Zeller 
that ‘everything develops naturally from the presuppositions of 
the Greek people’, in so far as this sentence is asserting the 
autarky of Greek philosophy. Thales could not have been drawing 
on any Greek tradition when he raised Water to the rank of 
* Mimnermos Frag. 10, cf. Stesichoros Frag. 6. That may go back to the 


Titanomachy: Athen. 9, 470 b. 
“ Zeller, I6, 39, 
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arche. Of course he knew the line of the Iliad, and if we knew 
nothing else we should have to believe that he developed this 
mythological fragment into his cosmological theory.7° But his 
doctrine, that the earth floats on the water, is too unusual and 
too similar to the dominant concept in the East for us not to 
have to use a comparison with those myths in our explanation. 

For from the beginning these contained a speculative element 
which was lacking in the Greek myths. So both Babylonians and 
Egyptians were led early by the cosmic character of their gods to 
a kind of speculation about nature.* 

If one considers this early cosmological speculation, in whose 
world-picture Thales’ two cosmological images—Water as arche, 
and water supporting the earth—are foreshadowed, it becomes 
far more probable that Thales was inspired to conceive his 
arche by a new contact with the south-east, than that he developed 
the sparse conceptions which had already penetrated, in a direc= 
tion which had hardly been started upon in Greece. The similarity 
was already noticed in ancient times and it was surmised that 
‘Thales’ teaching stems from Egypt.74 If one collects the mentions: 
of Thales, there is much evidence that he does indeed owe this 
inspiration to Egypt. His observations about the pyramids can 
hardly be doubted; he had his own theory about the flooding of 
the Nile;7s his fixing of the rise of the Pleiades to the twenty-fifth 
day after the spring equinox (A 18) only holds good for Egypt.” 
So the report that he had been in Egypt seems fairly reliable; it 
was noted down by the Alexandrian biographers (Aetius, 1. 3, 1). 
The historical requirements for it are there: there were close 
links between Egypt and Ionia, Ionian soldiers had served in the: 
Egyptian army since Psammetichos I, and Naukratis was founded 


7 Also dismissed by Wilamowitz, Kronos u, d. Titanen, p. 10, D. 2. 
* [Supporting material, drawn especially from the meaningful names of 
Babylonian and Egyptian mythological figures, is here omitted. Eds.] 

74 Simplicius, De caelo, p. 522, 14, Plutarch, Is. ef Os., DK 34(= A 14). Thales? 
dependence on Egyptian ideas has, after Roth’s uncritical attempts, attacks 
by Zeller, been considered by Maspero, Histoire ancienne des peuples de !’Orietty 
p. 27, and by Tannery, La géometrie Grecque. Kranz, Nachr. Gött. Gesa 
(1938), p. 156, acknowledges dependence for the idea of the floating carth, 
but not for Water as first thing. 


75 Herodotus, ii. 20, cf. DK A 16. 7 Zeller, I, 258. 
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in 650 by Thales’ home-city. Of course language was no hindrance 
to the exchange of thoughts,?7 and since Psammetichos there was 
a separate class of interpreters.78 Thales’ prediction of the solar 
eclipse of 585 rests on knowledge of an eclipse-petiod which 
could only have been gained by several centuries’ observations. 
These were not carried out in Greece, but can be traced back to 
721 in Babylon, as can the first documented prediction of a lunar 
eclipse to 568.79 It is still an open question whether it was the 
Babylonians who developed this science, or the Egyptians: 
Gundel supported Egypt’s priority.8° And can Thales have been 
there, and exchanged views (certainly not limited to commercial 
affairs), and heard nothing about the earth floating on water, and 
Water as the Origin? 8 $ 


XIV. For the interpretation of Thales’ arche it follows that we have 
no reason to regard Water as the primary substance in the sense 
that it changes into all substances, nor to assume that Thales 
was led to his conception by observation of vaporization or 
silting. Such things may have been part of it, but we do not 
know, Even Aristotle, who according to his tendency insists on 
the ‘changeability’ of Water, imagines quite other reasons for 
Thales. And he seems to be right. The idea which was given to 
Thales is that of the First Sea, which supports the earth and is 
the basis of all life; a new idea for the Greeks, to whom the sea 
was the ‘unfruitful’. The floating earth certainly also rose from 
the sea, but not even Aristotle knew that Thales had said that 
or he would have mentioned it. ; 

The mythological idea becomes physical in Thales. But peculi- 
arly Greek as the contrast thus indicated is, this process is still 
linked with the meeting with the East. The Egyptian idea of 
the First God had an essentially elementary character matched 
by no Greek god, only by the Sea. The rationalistic turn, the 
demythologizing, thus happened merely by the transference, and 


7 Zeller raises this objection, 16, 43. % Herodotus, ii. 154 

? Fotheringham in The Observatory, 51 (1928), Ne. 653, 304. 

© W. Gundel, Dekane smd Dekansternbilder, pp. 3271, 338 £5 Fr. Boll 
KI. Schriften, p. 253, for Babylonian origin. ‘era 
“clit Thales was inspired by Egypt is also accepted by R. Mondolfo 
(Rin, di Filologia, 93, 1935, p. 143), but he has him mainly depend on Greck 
tradition. The concept of the floating earth is not taken into consideration. 
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one may surmise that it was furthered by meeting those cosmic 
divinities. 

The divinity of the element is something else again. After 
Anaximander one is tempted to ascribe this character to Thales? 
arche also. But what is preserved about it in the doxography 
is wrapped completely in Stoic terminology and arguments, and 
where they can be traced to their source in Aristotle they are 
merely conjectures based on the dictum about the soul of the mag- 
net.8 This does not lead us anywhere. 

How much the connection with Egypt reveals for other pro- 
positions of Thales cannot be decided here. The following is added 
metely as a question, to illustrate how questionable Thales’ whole 
philosophy is. I do not know how one could ignore Diogenes? 
statement, that Thales was the first to designate the soul as 
immortal. Gigon surmises that Choirilos faked it, in order to 
dispute Pythagoras’ claim to fame for this thought;®* but even 
if this were his intention, it does not make a deceit any more 
probable. On the other hand, his teaching is not simply a formu- 
lation of older Greek ideas of the soul. These were certainly some- 


thing very complex, and people probably always believed in a © 


further existence in some form, But immortality is another thing 
again. The ‘spiritual’ soul is originally and essentially not living, 
but the image of the dead, it ‘lives’ in Hades. But immortality is 
what the earlier Greeks, simply by their conception of ‘mortals’, 
did not admit in man at all. And thus the new teaching arises, 
with the promise or claim that man becomes a god. Thus when 
Thales said ‘immortal’, he said something very new. In itself 
it is not impossible that he himself had developed his new 
‘teaching’ from the earlier belief, as it existed in his century. If 
he were only a kind of Epimenides; if this p/acitum did not stand 
in such desperate isolation among the others! However, the 
most probable is stimulus from outside. Once one admits his 
sojourn in Egypt one cannot deny that belief in the immortality 
of the soul could not escape his attention. Herodotus is of the 
opinion that the Egyptians originated this belief,** which is found 


818 CF, Snell, Philologus, 98 (1944), 173 

8 Ursprung d. gr. Phil, p. 57 

$ Herodotus, ii. 123. Although in the same passage he wrongly attributes 
the migration of souls to the Egyptians, his information on belief in immor- 


tality is reliable. 
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among the Semites no more than it is among the Greeks. The 
pyramid texts bear witness to how ancient and dominant the 
belief was in Egypt.8+ The fact that life on the other side was 
thought of as corporeal does not contradict the idea of the soul, 
for resurrection happens by the very return of the body to the 
soul, Thus Man becomes a god among gods.8s 

Finally there is the other sentence about the soul: there are 
souls in amber and magnets. Has it anything to do with the first 
sentence? Even if one takes it as pure physics one can hardly 
imagine a connection. And ‘Everything is full of gods (or 
demons)’: Aristotle links these sentences into an attractive con- 
jecture, but in Thales they stand like rudiments of a primitive 
animism, long overtaken by the times,’ which was probably 
never native to Greece in this form. They too look like something 
brought in from abroad, however rationally he used them. 

From this point of view, Thales’ philosophy offers a doubtful 
picture. Not so much because of its dependence on foreign con- 
cepts, as because of its lack of context. It does not seem permiss- 
ible to separate from the other p/acita the sparse utterances about 
Water and call them his ‘philosophy’. It is difficult to say in what 
sort of a work one is to think of them collected. It is quite 
credible that he did not write any comparable to the later mept 
ddcews.87 Nevertheless he appears to be the first who, more through 
imported information than by his own speculative thought, 
awakened in his home-city an interest in cosmogony. 

i [Sections XV-XIX (Hermes 81, 1953, pp. 391-411) are omitted, 
since they deal with the detail of the mythological background to 
Presocratic philosophy, rather than with the philosophers them- 
selves. Professor Hölscher argues that the cosmogonical passages 
in Hesiod cannot stem from wholly Greek origins, but must be 
explained by knowledge of Near Eastern myths. He draws 
parallels between the Kronos story in Hesiod, and the Hittite 
xs atta Die agypt. Rel., pp. 101 f; H. Bonnet, Reallexikon, pp. 347 ff. 

he dec sion in the case of Thales does not touch the more general issue 
a origin of the belief in immortality of sixth-century Greece. E. R. 
ieee he Greeks and the Irrational, traced the connections with Thrace. 
ame, deification is an essential point, and the Shamanism of the north 

does not seem to include it. 


k A trace in Homer, but even there it is a formula left from earlier times: 
the arrow which ‘desired to eat meat’, I/. XI. 573. Od. 317. XXI, 168. 
CE. Gigon, Ursprung der gr. Philos, p. 58. 
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Kumarbi epic (see J. B. Pritchard, Ancient Near Eastern Texts, 
pp. 120 ff), and suggests also that the discovery of this epic 
gives more plausibility to the alleged Phoenician cosmogony, 
attributed to Sanchunjaton, in Philo of Byblus apud Eusebius 
Preparatio Evangelica 1, 10. Hélscher finds in the Near Eastern 
myths the ultimate sources of Hesiod’s notion of Chaos (the abyss 
within which the world was formed), and the inclusion of the 
origin of the world in the myth of the succession of world- 
rulers. Ed.] 


XX. This would all seem to indicate that we should remove 
Hesiod somewhat from the beginnings of philosophy. The specu- 
lative element in him shows him less as a cosmologist than as a 
moralist. The religious motif of a call by the divinity, which is 
at the same time a call / the divinity to witness, has close parallels 
in prophetic literature, such as Epimenides, or Ezekiel, Isaiah, and 
Jeremiah,'8! and, as a guarantee of truth, is more closely related’ 
even to the priestly call on Taaut in Sanchunjaton than to that 
of Parmenides on the Logos. It is true that the religious form has 
left an effect on it, as on Heraclitus too,!8 but now it becomes the 
clothing for something new, for the power of convincing comes 
no longer from revelation but from thought. Thus Parmenides, 
even in the speech of the goddess, created dialectical proof, and 
Heraclitus, in analogy with the divine oracle’s utterance, the 
proving simile. The Milesians did not yet argue much,'* buti 
the appeal to examination and understanding indicates a new 
relationship to truth there too. On the other hand, Hesiod’s 
proclamation claims to be true because the goddesses proclaimed 
it. Even the thing which looks so new in comparison to Homer, 
and which links Hesiod with the philosophers, the stepping- 
forward of the person, the contrast with the others, when com= 
pared with the east appears to be an essential constituent of the 
genre, On the other hand, Hesiod’s own Greek contribution — 
stands out more clearly against this background: in place of 
secret temple-wisdom and time stretching back to the beginning, 
he stresses the Charis of the moment; in place of distance and 


181 Schwartz compares Hesiod with Hosea, Charakterkipfe, 19. H. receives 
the baton also not as a poet, but as a priest and prophet. 

182 Cf, Diller, ‘Hesiod u. d. Anf. d. gr. Phil.’, Antike u. Abendl., II 142 fi 

18 Although there is Anaximenes’ example of compressed air (B 1). 
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fear, authority and obedience, he has the intimacy of nearness to 
the gods. 

My concern was to illuminate the background. For now Hesiod 
moves towards the Ionians again in a tradition of speculative 
thought. Just as the face of Greece was turned from the begin- 
ning towards the East, it is characteristic that the Ionians turned 
to the East in search of the ‘True’: not, like late antiquity, to 
receive secret revelation, but critically, interested by its different 
aspect. Their own mythos was the first sacrifice. That is how it 
was that contact with the mythological cosmogonies of the East 
gave the main impetus to the creation of the unmythological 
systems of early philosophy. But we must remember that even 
the mythological concepts of the East were permeated with a sense 
of reality about the cosmos, even a technical prosiness, which is 
completely absent in the Greek examples: the path of the ship 
of the sun could be measured, the earth, although a god, could 
be depicted as a bath tub, Both Babylonians and Egyptians 
developed a kind of practical science which through all the 
centuries never came into conflict with the myth and it is 
significant that both, myth and ‘science’, lay in the hands of the 
same class, the priests. It is a world-picture both mythological and 
‘exact’.184 It was these practical arts, together with the cosmic 
speculations, which made the Greeks feel like children. Repre- 
sentations of the cosmos are almost as completely absent in 
archaic art as they were common in Babylonia and Egypt.185 


184 CF, Br. Meissner, Babylonien und Assyrien, II, pp. 380 ff. 

185 The single exception, the shield of Achilles with the depiction of Heaven 
and Earth and of Okeanos as the All-surrounding, proves the rule: there was 
nothing like it in Greece. The nearest comparison with the scene-pictures 
is found in Phoenician and Egyptian art (H. L. Lorimer, Homer and the 
Monuments, p. 487), and comparisons with the cosmic representations are 
found on two Phoenician bronze bowls, which show in the middle the 
Starry heaven, surrounded by a garland of hills with trees and animals, and 
on the rim a strip with mythological scenes (Layard, The Monuments of 
Ninive, IL, Plates 61 and 66), But just as the picture of the beleaguered city 
has also been found in a Mycenaean shaft-grave, so have the heavens with 
= and moon been found on a Mycenaean gold ting (Evans, Palace of 
Minos, IV, Fig. 385). In this respect, too, the Mycenaean-Minoan culture 
eee the East, Where there are single examples of sun, moon, and star 
uois on an archaic gem (Parrot, IX, Plate II, 12), Poulsen (Der Orient und 
die Sribgritchiscbe Kunst, p. 50) doubts whether it is a case of Mycenaean tradi- 

‘on or of Phoenician influence, Cf. also Wilamowitz, Glaube der Hell., I, 258. 
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Helios and Selene, if they were thought of as actual nature divini- 
ties, were still felt to be barbaric in Aristophanes’ time.'8° The 
Greek gods were unsuited from the beginning to rise to the 
cosmic level.187 The mingling of the ways of thinking—one may 
even call it identity—seems to me to be Eastern, separation Greek, 
It was the separation which first made philosophy possible. But 
the same separation also freed the myth from the priestly 
domain for the poetic. 

Perception of these connections has often been distorted by 
discrediting attacks, and also not infrequently by a disbelief that 
the Greeks should owe their most peculiar achievement to alien 
influences. Such formulations overgeneralize and do not do justice 
to the process of borrowing and transformation. Philosophy is 
not Eastern; it is truer to say that the discovery of the East was 
itself already part and function of this Ionian science. 


XXI. Anaximenes, coming later, in certain respects shows i 
greater dependence on the East. His world-model is perhaps too 
close to nature for it to be necessary to draw comparisons with 
similar ideas from the East: the bell of the sky set on the outer- 
most rim of the earth. But in his conception the result is that the 
sun and moon circle not under the earth but round the earth: 
that is the Babylonian conception.!8§ The comparison of the 
fixed stars with ographemata must refer only to the constella- 4 
tions: 189 they were discovered by the Babylonians or the Egyp- 
tians and reached the Greeks only from them.19 It is worth 
remarking, however, that what was once a mythological way of 
viewing them has now become a comparison. The same is true of 
the other comparison of the stars with nails fastened to the sky.1% 


18 Aristophanes, Peace, v. 406. 
187 Cp, Fr. Boll, K/. Schriften, p. 93, and Wilamowitz, GL. d. H., I, 254. 
188 Fr, Boll, Zeitschr. f. Assyr., 28 (1914), p. 361, n. 

18 DK A 14, cf. Gigon, Urspr., p. 115. 

190 Boll’s view of the Babylonian origin of the zodiac pictures (Sphaera, 
p- 181) has been disputed by W. Gundel, who traces them to Egypt, Dehane 
und Dekansternbilder im alt. Aeg. 

1%: Although I cannot point to any examples from the East, I believe that 
this idea is not Greek. The architectonic thought, which belongs to the 
demiourgos motif, is alien to Greek mythology. On the contrary, stars as 
shining nails seem to belong to a picture of the Sky as temple-roof. ‘This 
idea is found in Egypt (Schäfer, Antike, 3, pp. 95 £). 
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These are examples of the Greek separation of the ways of thinking: 
how perception of Nature from its beginning separated from myth. 

There is nothing further to say about the similarity of Anaxi- 
menes’ arche with the Phoenician. But the comparison is illum- 
inating for the cosmogony. According to Hippolytus’ report! it 
seems at first as if Anaximenes thought that the world came into 
being by transformation of Air in two opposite directions—into 
Fire, and into Water-Earth-Stone. But a few sentences later he 
reports that Fire, and from that the stars, come into being from 
the moisture of the earth. Similarly Pseudo-Plutarch: 19 the first 
thing created by ‘felting’ of Air is Earth, and from that Sun, 
Moon, and Stars. In Sanchunjaton there rises ‘from the inter- 
twining of the wind’ Mot, that is Earth in its watery prime 
condition, and from Mot rise ‘sun and moon, stars and con- 
stellations’. But that means that the transformation in two direc- 
tions was only a schema of Theophrastus and had nothing to do 
with cosmogony.'9* And thus this too shows that one cannot 
speak of an original division into Thin and Thick, or Hot and 
Cold, or Light and Night. 

But what might be more important: the concept of condensa- 
tion may be present already in Sanchunjaton. For ‘intertwining’ 
there and ‘felting’ here describe the same process with the same 
metaphor. But before accepting this one should weigh every possi- 
bility, as to whether Philo, in presenting Sanchunjaton’s cosmo- 
gony, had here borrowed the Milesian, or rather the atomistic 
concept. His text is not free of suspicion of distortion. Instead of 
narrating mythologically the birth of ‘Desire’ from the ‘self-desire’ 
of the Pneuma, he speaks of the rise of a ‘mixture’ which ‘was 
called Pothos’. That sounds like a philosophical interpretation, 
If one also takes into consideration that the interpretative words 
spoil the pure parallelism of the sentence, it seems sensible to 
imagine them absent in the original and to leave to the Ionian the 
discovery of the physical concept. 


XXII. Anaximander at last. He cannot be separated from the 
context we have explored. But he is the first who deserves the name 
of a philosopher, independent and bold. 

w DK A 7. 193 DK A 6. 


rs Both also distinguished by Zeller (I, 1, 322 and 324) and Gigon (pp. 100 
and 111), but the contradiction unexplained. 
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With his heavenly globe, whether a real model or only de- 
scribed,!95 he stands in the tradition of Eastern pictures of the 
cosmos, pictures whose model-like character is clear from 
the cosmic representations.19° But Anaximander is the first to 
separate the disc of the earth from the rim of the sky, indeed he 
even dissolves the solid bowl of the sky into a mixture of air and 
fire.197 The most significant thing about this is that it makes 
directions relative, in that the mythological ‘Beneath’ loses its 
meaning; then the change of dimensions: whereas for the East, 
and thus the Greeks, the sky did not lie very far above the earth, 
the distance of the sun’s sphere is now fixed at twenty-seven 
times the earth’s radius.198 And all former dimensions are ex- 
ceeded as other worlds join the World.!9° Obviously Babylonian, 
too, is the order of the spheres of the stars: lowest, the fixed stars, 
then the moon, the sun highest.2°° And the equality of the inter- 
vals—again due to thinking from a model—is also already found 
in Babylon: the divine eagle flying upwards reaches the next sky 
every two hours,20! 


195 Gigon considers a real model probable, Urspr., p. 86. 

1% H, Schäfer, Antike, 3, 94 ff.; cf. above, n. 191. 

197 That Anaximander imagined the sky as a solid bowl (Gigon, p. 85), is 
hard to accept from Theophrastus’ description. From that Anaximander 
seems rather to have contradicted the traditional view. Also, the ‘open sky” 
seems to harmonize better with the cosmogony, growth from a nucleus, and 
the expansion of the world (if it is Anaximandrian, Aristotle, Meteor. 325 @ 
25), and finally with the end of the world, however it is imagined. One 
cannot say that it does not suit archaic thought, since Xenophanes even 
imagined the sky to be boundless (A 41 a). 

198 If one may rely on Diogenes (= DK 11 A 1, 24), Thales was ahead of him 
in that he determined the ratio of the size of the sun and moon to the extent 
of their courses as the same figure 1 : 27—according to Anaximander the 
size of the sun is equal to that of the earth (A 21), 

199 I doubt whether Anaximander spoke of ‘infinitely’ many worlds (Le 
Pseudo-Plutarch (A 10), Simplicius, Augustine, Aetius, ii. 1, 3, and Cicero 
(A 17) speak of the ‘countless cosmoi? always in connection with Eternal 
Recurrence, i.e. the cosmoi are the never-ceasing diakosmeseis. Aetius, i. 7, 12 
(A 17) belongs here too. Against this we have only Actius, ii. 1, 8, which 
carries, however, little weight, because Anaximander is only named there 
as one of the group of ‘those who declare the cosmoi to be infinite’, Where 
the oùpavol are mentioned (A 9, 10, 11) it is at the most ‘all heavens’, The 
change in the meaning of kosmos also necessarily caused confusion. 

200 Diodorus, ii. 30, 6, cf. Boll, Real Encyclop., ‘Hebdomas’ 2565. 

201 Br, Meissner, Babylonien und Assyrian, IL, 108, 
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Anaximander was the first Greek to draw a model of the earth’s 
surface as well. But one can point to a surviving example of its 
Babylonian predecessors, the small terrestrial map in the British 
Museum,?” which represents Mesopotamia as a round disc, with 
the broad Euphrates flowing through it from north to south, 
and surrounded by the circular ‘Bitter River’ (cf. Herodotus’ 
mockery of the circular Okeanos on Hekataios’ terrestrial map, 4, 
36). Names are written in for the cities, rivers, and mountains. 
If, as Gigon has plausibly argued, Anaximander imagined the 
earth as a bath-tub,?% this also clearly shows dependence on the 
204 But the earth is no longer floating on the water: the sea 
moves into the middle, a ‘remnant’ of the primary moisture— 
again a changed dimension. It remains questionable, whether 
Anaximander imagined that Okeanos flowed around the moun- 
tains of the rim; in any case it is no longer the ‘surrounding’ 
(wepréxov) like the Babylonian ‘Bitter River’. 

Anaximander was the first to build a sundial. Sundials had been, 
according to Herodotus, invented by the Babylonians and copied 
from them by the Greeks,2°5 Anaximander was also the first to 
teach the angle of the ecliptic. This was discovered by Babylonians 
and Egyptians and made known to the Greeks from there.206 

So much is only to list the known facts, But one would be 
misjudging the nature of this Ionian science if one attempted to 
separate these discoveries, which it owed to the East, from actual 
‘philosophy’, saying that the discoveries were isolated practical 
tricks.2°7 Nor did their speculative and their practical side draw 
on two different sources—Hesiod and Ionian technical science.208 
Just as in the East speculation about the cosmos and observation 
of nature were functions of the same priestly spirit, so did the 
Tonians come into contact with both at once. It became philosophy 
while becoming science. 


22 Br, Meissner, Klio, 19 (1925), pp. 97 f 

23 Gigon, Urspr. p. 88. 

2% The view, that Diodorus, ii. 31, 7; referred to an inverted bath-tub—as, 
€.g., Meissner II 107—has been refuted by Schäfer, Antike, 3, p. 98. 

295 A 4; Herodotus, ii. 109. 

2% A 5$; Diodorus, i. 98; W. Gundel, ‘Dekane . . .’, pp. 338 £. 

27 Zeller, I, 1, 28; Burnet, Early Gr. Phil., Introd. 10-12. 

= Gigon tempts to prove two essentially separate traits in Presocratic 
Philosophy, speculation about the cosmos, stemming from Hesiod, and the 
examination of problems by the Ionians. 


j 319 


ANAXIMANDER AND THE 


It is true that it is as impossible to determine a source for 
‘Anaximander as it is for Hesiod. But sis cosmogony too fits into 
a tradition, as is shown by the comparison with Anaximenes and 
Sanchunjaton. In both of them the first thing to form from the 
origin is the Moist, that is Earth in its primary condition. From 
that there rise the stars. In Anaximander we have the First Mois- 
ture and the sphere of flames which grows out of it. According: 
to Anaximenes, the winds also rise from the water and drive the 
Fiery, which has gathered above as stars, at great speed in a 
circular course (A 19). The winds rise from the water according: 
to Sanchunjaton too, namely by the heat of the sun. They 
‘separate’ and ‘divide themselves from the original place’ and 
when they ‘collide again’ there rises a kind of First Storm, which 
summons the first beings to life. In Anaximander the winds 
likewise tise through the heat of the sun—Aetius writes of ‘the 
fire’, and this must have mainly meant a cosmogonic event 
Burnet’s conjecture, that by this process the fire was ‘torn off” 
the water, is thus supported. In Egyptian mythology, ‘ ? lifts 
the ‘Sky’ from the Earth.2°9 What inspired Anaximander in his 
cosmogony to assign to water the role of a kind of arche within 


the world was therefore not only the example of Thales but a 


traditional order of creation. 
Equally traditional was the triple gradation of the parts of the 


world: Water, Earth, and Fire. They dominated the Babylonian 7 
world-picture;2"° thus in the Old Testament too the entirety of 


the cosmos is embraced with the triple formula: ‘anything that 
is in heaven above, or that is in the earth beneath, or that is in 
the water under the earth.’2!" Heraclitus still follows the triple 
division. With one significant difference: Water comes between 
Fire and Earth. Anaximander was the cause of that, when he had 
the ‘Prime Moisture’ become a ‘remnant’, at the same time 
translating the Eastern schema into Greek, where Earth had 
precedence. 

Anaximander’s conception of the arche belongs in the line of 
pictures of the Origin which we have discussed. It can be seen 
that the apeiron was not—as it would seem from Asistotle—(any 
more than Thales’ Water) discovered by speculation on the unity 


209 See above, p. 308. 
210 Jensen, Kosmologie der Babylonier, p. 3. 
211 Exodus 20, 4. 
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and quality of the material cause of all things, but has its roots 
jn a given cosmogonic view which is essentially of a spatial 
nature. In itself there is no reason why it should not be put 
together with Hesiod’s Chaos, since both spring from the same 
toot. The comparison shows above all that the Boundless has 
its mythological predecessors not in the World Cavity but in the 
Infinite Depth. But it is improbable that Anaximander developed 
his concept from that of Hesiod’s Chaos; for the Boundless is 
the highest Director and stands in place of Zeus, whereas Chaos 
is against the gods. And something else which apeiron has in 
common with the Eastern concepts of the Origin is not expressed 
in Hesiod’s Chaos: that it is the Encompasser. The concept of 
the Boundless is linked with it everywhere, and everywhere in 
a different way: in Sanchunjaton as that for which no limit has 
yet been set; in the Old Testament as infinite depth and source 
of abundance; in Babylon as monstrous First Mother, giving 
birth inexhaustibly; in Egypt as all-embracing Origin and oldest 
god. But it is clear that under all the variations there lies a basic 
conception of the Origin, which shows different facets at different 
times. The Greeks, too, understood it in different ways: in 
Hesiod it became an anti-Olympian domain; Thales understood it 
perhaps to the greatest extent in its cosmic reality; Anaximenes, 
more in its substantiality, the later concept of the element being 
foreshadowed in him. In this transmitted concept of the Origin 
there lies also the real reason for the fact noted by Aristotle and 
explained in his own way:?" that nobody chose Earth as arche; 
this would have been quite possible after Hesiod; but Earth 
could not be the Encompasser. 

Anaximander’s view is the most complex. It contains the 
begetting-power of the Origin, its inexhaustibility and its 
divinity. But what gives it its philosophical character is its 
conceptual quality. This was helped by the spirit of the Greek 
language, which managed to catch the abstract in adjectives made 
nouns.?43 That Anaximander had an ear for language, we may 
deduce from Theophrastus’ quotation and his judgement on it. 
He, above all the others, was the first artist in prose. Now philos- 
ophy was made from language, and the ‘Boundless’ became a 
concept: it drew the temporal sense of ‘Eternal’ along with it, 
a 

. Snell, Entdeckung des Geistes, pp. 217 f. 
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together with its opposite, the Finite.*!+ Now, too, the ‘surround- 
ing’, which was only contained in the older pictures as a mytho- 
logical view, became independent, cosmologically and concep- 
tually, as the thing which simultaneously ‘surrounds’ the whole 
world and ‘surpasses’ and ‘guides’ all finite things. This concept 7 
was not discovered by searching for the primary substance, but 
in continuing traditional thinking about the Origin. But mytho- 
logical thought had already prepared the conceptuality of the 
Apeiron, by personifying this special aspect of the Origin in 
figures such as the ‘Infinite’ or the ‘Depths’, and linking them 
in pairs or triads with such other ‘abstractions’ as ‘Darkness’ or 
‘Water’. Personification is the mythical form of the abstract. 
Thus while it is true that in Anaximander the arche had entirely 
divested itself of the mythological form, yet its peculiar being 
came in the end from the myth, i.e. its character as a power, its 
religious dignity and the living reality of the concept. 


24 K, Reinhardt, Parmenides, p. 253+ 


XII 
SOME PROBLEMS IN ANAXIMANDER 
G. S. Kirk 


THIS article deals with four almost classic problems in Anaxi- 
mander. Of these the first is of comparatively minor importance, 
and the second is important not for what Anaximander thought 
but for what Aristotle thought he thought. Problem 1 is: Did 
Anaximander describe his 76 drepov as apy}? Problem 2: Did 
Aristotle mean Anaximander when he referred to people who 
postulated an intermediate substance? Problem 3: Did Anaxi- 
mander think that there were innumerable successive worlds? 
Problem 4: What is the extent and implication of the extant frag- 
ment of Anaximander? Appended is a brief consideration of the 
nature of Theophrastus’ source-material for Anaximander; on 
one’s opinion of this question the assessment of the last two prob- 
lems will clearly depend. 

The present article was read as a paper to the Oxford Philo- 
logical Society in November 1953, and has been slightly emended 
as a result of the helpful discussion on that occasion, Recently 
there has appeared a study of considerable interest and importance, 
J. B. McDiarmid’s ‘Theophrastus on the Presocratic Causes’, 
Harvard Studies in Classical Philology, LXI (1953), 85-156 (above, 
Ch, VII). In his brief discussion of Anaximander McDiarmid has 
a good deal to say which bears on my problems 1, 2, and 4. In the 
first two cases, and up toa sharply defined pointin problem4 (after 
which there is a radical difference of interpretation), his views 
complement my own. It seemed more useful, therefore, to leave 
my main text unaltered (except for the addition of the present 
Paragraph), and to refer to McDiarmid’s views, where necessary, 
in additional footnotes—one or two of them of some length. It 
might be added that the suggestions at the end of this paper about 
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Theophrastus’ access to original Presocratic sources may now be 
judged in the light of McDiarmid’s general thesis (which he seems 
to me to have proved),! that Theophrastus is heavily dependent 
on Aristotle’s Presocratic interpretations, and should not be 
unthinkingly accepted as an independent source. 

In the table on the following page will be found the main 
evidence, set out in corresponding columns, for the reconstruc- 
tion of Theophrastus’ abridged account of Anaximander’s arche, 
Simplicius appears to give a more or less exact quotation from 
the two-volume abridgement of ®vorxdy Sófar. Hippolytus and 
the Pseudo-Plutarchean Svromateis give looser paraphrases. In 


the right-hand column I have placed some extracts from Aristotle 4 


which illustrate Theophrastus’ dependence on him at some 
points. If one compares the language of Aéyer 8 aùrùv .. . plow 
ämepov in column 1 with Aristotle’s of ¢ mept púocws mávres KrA, 
in column 4 (where the sense is notably different), one sees that 
Theophrastus was so soaked in Aristotle that he tended on 
occasion to express (and to distort) his meaning by means of the 
mere rearrangement of complex Aristotelian terms. 


1. DID ANAXIMANDER DESCRIBE HIS 76 dmetpov AS Gpyy? 


It is now generally agreed? that the words mpôros robro rovvopa 
koploas ris åpyñs, in the Simplicius column of the following table, 
mean that Anaximander first used the word épy7 of the originative 
substance, in his case 76 dzepov. I merely wish to revive and 


1 See also my Heraclitus, the Cosmic Fragments, 20-5, 30. 

2 Not, however, by McDiarmid, who on pp. 138-40 (above, n. 31 on p. 188) 
argues in favour of the conclusion put forward here. However, he rejects 
Burnet’s interpretation of zpdros abrés dpx}v dvondoas 73 Úroxelpevov (See 
p. 189), and tentatively suggests reading ofrws for ofrds, His objections to 
that interpretation are: (1) it ‘does not render the Greek, as Jaeger 
claims’: with this I disagree (see note 3). (2) ‘It makes no sense, since 
Simplicius has already treated the water of Thales as a material substratum 
of the opposites (Phys. pp. 149, 5-7 and 150, 11-12).’ This objection seems 
to me to be met by my submission below that ‘Anaximander would be 
singled out here as the first explicit holder of the idea in question because 
opposites were actually named by him (and not of course by Thales) as 
emerging from the arche.” But McDiarmid would not accept this: see note 
8. He usefully calls attention to another passage in Simplicius, de Caelo Pe 
615, 15 Heiberg, which possibly supports the minority view: dreipov 38 mp@ros 
(Anaximander) tné0ero. 
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Simplicius in Phys., 
p- 24. 13 Diels 
(DK 12 A9) 


Hippolytus, 
Ref. 1. 6. 1-2 
(DK 12 A 11) 


[Plutarch] Stromateis 
2 (DK 12 A 10) 


Aristotle 
parallels 


7 £ípavðpos 
, dpxýp ze Kal 
yov cipe TOY 


apiaros 70070 
ročvopa xojloas THis 
dpxis: 


Mya 3° adri 
pire dwp phre 
Mo re râv radové- 
vev dlvar a70rxeleny, 
GAN érépav moù 
iow ämapov, 


Sy Bo ks 
dy B 4 yéveoís eort 
Tois obot, kal Thy 
dopiy eis taŭra 
yivoða xarà 76 
Xpeúv, 

_, Biddvar yàp abrd 
Bikey eal riom dà- 
Aids ris dilas 
xatà riv 708 xpóvov 
Tágw, 


; zon 
rwrépois ofrus 
Hac aùrà Aéywv. 


(2) oBros pèv dpxńv 
Te Kai cro.xeiov 
eipnxe rav rrav Tò 
ärapov, 


mpidros roŭvopa xa- 
Moas ris dpxûs- 


(1) obros dpxiy 24m 


Tay vrav. 


dow rwi 
708 detpov, 


& Hs yi- 
veabar rods opavods 
kai ov ev adrots 
xóopov. 


ravray 8° diBiov 
dvor nat åyýpw, Hv 
nat návras mepedyew 
rods Kéopous. 


Neyer 88 xpd~ 
vov ds cbproperns 
tis yevéoews al ris 
otalas xal rûs ðo- 
pas. 


(éya 5è xpóvov) 


vaĝípavõpov 
«76 dreipov ävar 
tiv néoav allav 
eeu ris 700 mavròs 
yeouis re xal 
$8opas, 


e€ 08 òh 

dor rots e oùpa- 
voùs dmoxerploðat 
xal xaðóħov rods 
Enavras dmeípovs 
Svras xóopovs. 


år- 
epivaro 88 rv $o- 
piv ylveoba xal 
mohd mpérepov Thy 
yéveaw è àmeipov 
alâvos dvaxunov- 
pévww mávraw að- 


Phys, T4. 20316: of 
Bè mep póocws 
mávres broriBeaaw 
érépav wd gow 
7h dnelpy Tv 
Deyonevan —— arot~ 
xeluv, olov bwp Ñ 
dépa Ñ 7ò peragd 
rovrwy. 


de Caelo D's. 30310: 
čno yap êv póvov 
Smorlbevrat, . . . 8 
mepéyav gaol náv- 
ras rods oùpavoðs 
dmapov őv. 


Phys. T4, 20311: 
(ró änapov) mepéyew 
Gravra xal ndvra 
kuepvâv . . . xai 
Tor” elvat 79 Ocioy: 
dðávarov yàp xal 
dvódeðpov,  chamep 
dnolv ”Avafipavðpos 
xal of mAetarot » « « 


Phys, I 5, 20433: 
dravra yàp è of 
tort, xal Siadvera 
els T0070. 
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reinforce Burnet’s view (EGP#, 54, n. 2) that, on the contrary, 
what is meant is that Anaximander was the first to call his material 
principle (for which dpy7 was the normal Peripatetic term) by the 
name rò drepov. The Simplicius version seems to me to mean 
that and nothing else. The Hippolytus version, printed in column 2, 
is odd as it stands: I know of no good parallel for the genitive 
of the name given, after the phrase õvopa kaAciv, Burnet suggested 
that roôro was omitted by haplography before roùvopa, which 
seems probable enough in itself; compare another corruption in 
the Hippolytus passage, Tov . . . xdopov for rods . . . kdcpous, As 
for kaAéoas, it is possible as it stands, or it may have replaced an 
original xopicas (which indeed is more likely in view of the greater 
accuracy elsewhere of Simplicius’ version): note that Hippolytus 
omits rôv Kadovpévwr ororyelwv, which he nevertheless probably 
read in his source. If this interpretation is correct, Theophrastus 
was simply developing Aristotle’s judgement at Phys. T 4,203 a 
16 (the first passage in the right-hand column above), that all the 
¢vowxol assumed an ämepov: Anaximander was the first actually 


to use the expression, and as a complete description of the arche, 
The real objection to the Burnet interpretation, however, is 


based on another passage of Simplicius, i» Phys., p. 150, 20 Diels: 
črepos 88 rpónos Kal? ôv odxére Thy peraBod}y ris üns alrðvrar 
o¥88 Kare. dMolwow roô Sroxeysevon ras yevéceis dmodiSéacw, GAA 
kar? exxpiow evodoas yàp ras evavridrnras ev 7H drones 
dmelpy čvri oúparı, exxplvecbal gnaw ’Avatipavdpos, mpiros abrés 
dpyiv dvoudoas rò droKelpevov. I accept that the obvious 
meaning of the last clause is ‘having been the first to call the 
substratum of opposites py’. Yet leaving aside the possibility 
that Simplicius might merely have misunderstood Theophrastus, 
this piece of information is quite gratuitous and irrelevant in the 
place where it stands. Burnet’s interpretation of the clause wast 
‘being the first to name the substratum of the opposites as the 
material cause’, I accept this as a possible, though not the obvious, 


meaning of these words.3 What seems important is that such a 7 
meaning would be absolutely relevant, instead of absolutely 


3 At any rate Jaeger’s objection, The Theology of the Early Greek Philosophers, 
201, n. 28, that éroudte must mean literally ‘to give the name of’, is not 


cogent. This verb is sometimes used loosely to mean ‘specify as’, ‘identify 7 
as’; e.g. Plato, Rep. 4, 428 è... dan emorduas čyovres Svopdtorral 7065 | 


doa... 
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irrelevant, to Simplicius’ commentary here, the sense of which is 
that the vool made their originative substance a substratum 
of Aristotelian change. Admittedly this is assumed to be true, 
also, of Thales qua ducixds: but Anaximander would be singled 
out here as the first explicit holder of the idea in question because 
opposites were actually named by him (and not of course by 
Thales) as emerging from the arche. 

Three final points. First, Theophrastus, like Aristotle, was 
content to use the word dpy7, without special comment, in his 
remarks on Thales, and Simplicius had actually quoted those 
remarks only about 250 words before the passage on Anaxi- 
mander. Secondly, if Simplicius had really understood from 
Theophrastus that Anaximander pioneered this sense of épx7j, he 
might be expected to have introduced this information somewhat 
earlier, in his long expansion of Aristotle’s discussion of dpyat 
at the very beginning of his commentary (in Phys., pp. 3-7 Diels, 
esp. p- 6, lines 31 ff.). Thirdly, it is admitted that Anaximander 
could perfectly well have used åpxń, meaning ‘source’; compare, 
for example, vefxeos dpyy in the Iad. In any case I should have 
expected him, like most cosmogonists, to have used phrases like 
àn’ dpyfs or kar’ àpxýv. But dpy% used by itself, and not in pre- 
positional phrases, does not occur in the surviving fragments of 
any other Presocratic thinker, as a description of the primary and 
originative substance. I find this silentium odd, though of course 
by no means conclusive. In sum, I do not think that Burnet’s view 
can be proved to be correct; but I suggest that it is at least as 
likely to be right as the accepted view, and should certainly not 
regarded as liquidated.+ 


Il. DID ARISTOTLE MEAN ANAXIMANDER WHEN HE 
REFERRED TO PEOPLE WHO POSTULATED AN 
INTERMEDIATE SUBSTANCE? 


It is well known that in nine places Aristotle, when listing the 
material principles of monistic physicists, mentions a substance 
intermediate between the so-called elements: either denser than 
fire and finer than air, or denser than air and finer than water, or 
once, oddly and no doubt by error, intermediate between water 


* With McDiarmid’s support I now feel inclined to claim rather more than 
this. 
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and fire. Of the ancient commentators, Alexander referred all 
and Simplicius most of these passages to Anaximander, Zeller, 
however, followed Simplicius in noting that one of them clearly 
places Anaximander in a quite separate group from whoever 
postulated an intermediate substance: Physics A 4, 187 a 12 
ós 8 of dvouol Aéyovat, Svo zpdmor eioi. of pèv yàp êv 
roujoavres 76 oôpa Tò broKeipevor, Ñ 7Bv zprdv Tt Ñ GMo 6 core 
mupòs ev murvórepov åépos Šè \errórepov, TAMa yerrdor muKvdryre 
kal pavéryre 7oNAG mowôvres . . . of & èx Toô évòs evovoas rag 
evavridrytas exxpiveobar, donep "Avakipavdpés dnt, rat door 8 
êv Kal rod daow elvan, donep ‘Eymedoxdijs kal ’Avagayépas- 
èr roô piyparos yap Kai obrot éxxpivovar råda. This crucial passage 
states that ‘the physicists may be divided into two groups. Those 
(of pév) who make the corporeal substratum one, either one of 
the three (sc, fire, air, water) or something else denser than fire 
and finer than air, generate the rest by thickening and thinning . 

while the others (oi 5¢) say that the opposites are separated out 
from the one, in which they inhere, as Anaximander says... d 
On the strength of this passage Zeller (Z-N I. i. 283 ff.) held that 
Anaximander can never be meant when an intermediate is men- 
tioned. A few, for example Burnet (EGP*, 55 £.) and Joachim 
(Aristotle on Coming-to-be and Passing-away, 193 and 225), clung to 
Alexander’s view, but Zeller has carried the day and it is now if 
widely taken for granted (for example by Ross, Aristotle, Physics, | 
482 £.) that the intermediate substance has nothing to do with — 
‘Anaximander.’ One of the characteristics of this highly academic 
dispute is the freedom with which each side has simply ignored 
hostile evidence. Thus Burnet ignored the crucial passage already 
quoted; while those, on the other hand, who maintain that the 4 
references must be to some unknown thinkers intermediate H 
between Anaximenes and Heraclitus, for example (!) (cf. Ross, loei 
cit.), neglect the damaging fact that the description of the nature” 
of the intermediate body varies from passage to passage, appar 
ently at random. Burnet remarked: “This variation shows at once 
that he [se. Aristotle] is not speaking historically’. If this were 9 


fi 


f 


5 McDiarmid has a good discussion (op. cit., pp. 100 ff; above, pp: 197) 
of the way in which Aristotle and then Theophrastus were able to treat 
Anaximander as both a monist and a pluralist. He does not go into the — 
particular difficulties of the intermediate-substance terminology, but ob7 
viously assumes that Anaximander is sometimes meant. 
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modified so as to mean that Aristotle did not always have in mind 
a specific intermediate actually postulated by a specific thinker, 
Į should agree unreservedly.6 

Once again, the commonly discarded view seems the more 
correct. The idea of intermediate substances surely arose in the 
first instance out of Aristotle’s obvious bewilderment at Anaxi- 
mander’s concept of an originative material qualified only as 
dmepov (which Aristotle took to mean, primarily, spatially 
infinite), and as divine and all-encompassing. Himself committed 
to the four simple bodies and to the theory of change as between 
opposites, and accepting ‘the elements’ as the key-note of primi- 
tive physics, Aristotle normally assumed that Anaximander 
must have meant his dzetpov to have some relation to one or more 
of the orowyeta—especially since it evidently gave rise to the 
opposites. Thus at Phys. I 4, 203 a 16 (quoted in the right-hand 
column on p. 325), in the course of his discussion of infinity, 
Aristotle asserted that a// the dvouol, obviously including 
Anaximander, attach to the infinite some other substance from 
the so-called elements, for example water or air or something 
intermediate between the two. Here we may pertinently ask what 
substance Anaximander attached to the dzepor, in Aristotle’s 
present judgement, if not an intermediate. 

The conviction that there should be some relationship, even 
if not one of simple identity, between 76 ämerpov and the Presocra- 
tic elements underlies the use of Aristotle’s phrase 7d mapà rà 
orotyeta, ‘that which is other than the elements, is not identifiable 
with any of them’. Some at least of the passages in which this 
phrase occurs, although no formal mention is made of Anaxi- 
mander (whom Aristotle names only four times in all), almost 
certainly refer to him. (i) de Generatione B 5, 332 a 18 ó © aùròs 
Adyos rept dxdvrww, Sri ode Earw êv robrww e& ob tà mdvra. où 
pv 088? dAdo ri ye mapa raira, olov pécov mi dépos Kal BSaros Ñ 
dépos kai mupós, depos èv mayýrepov Kal mupds, Tv 5é Aerdrepov. 


Zora yàp dip Kal mip exelvo wer’ evavridrnros, Ga orépnois Tò 
črepov ray èvavriwv, Sor’ obr evdexerat povotabar exeivo obdezore, 


© Nevertheless, Nicolaus and Porphyrius suggested Diogenes of Apollonia, 
whose arche was indubitably air and not an intermediate; while Zeller and 
Diels hit infelicitously upon one Idacus of Himera, about whom we are 
pa one thing and no more by antiquity, that he, too, believed the arche 
o be air. 
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Gonep paoi wes Tò dretpov kal Tò mepiéxov . . . Here Tò dreipop 
kat rò nepiéyov, which is implied to be ‘something other than the 
elements’, ri ye mapà raôra (and a pévov or intermediate), seems 
almost certainly intended as a reference to Anaximander. He at 
any rate is the only one who can have held that the indefinite 
surrounding stuff (cf. Phys. I 4. 203 b 11) may be considered as ~ 
existing by itself (uovodc0a.,), without reference to specific forms 
of matter (‘the elements’). (ii) de Generatione B 1, 329 a 8 aN’ of 
per nowôvres piav öy wapd Tà elpnycva, raóryy è cwparuchy — 
ral ywporýv, ápaprávovow. åðúvarov yàp dved évavruboews elvas, 
75 oôpa roĝro alaOyrdv dv: Ñ yàp Koddov Ñ Bapd Ñ yuxpdv Ñ 
Oeppov åváyrn elvat rò äreipov roĝro, ô Aéyoval tives elvat Thv pyu. 
‘But those who assume a single corporeal and separate material 
beyond those specified, mapà rà elpnpéva, are in error. For it is 
impossible for this body, being perceptible, to be without con- 
trariety; for this infinite thing, which some say is the åpyxń, is 
necessarily light or heavy or hot or cold.’ The argument is that ~ 
this substance is corporeal, and therefore perceptible, by defini- 

tion: hence it must have the properties of perceptible bodies, 4 
lightness or weight, etc., and so be bound up with the opposites 
and positively related to the elements. The description Tò daretpov 
otro, 6 A€youal rwes elvat mùv åpyńv must, I think, be intended 
to refer to Anaximander. (iii) Phys. T 5, 204 b 22 declares that 
some people say that there is an infinite body beside the elements, 
7d mapa 74 orotxeta, to avoid the consequence that derivative 
bodies would be destroyed by the infinite stuff if both it and they 
were characterized by opposites. This reason for the avoidance” 
of an actual constituent of our differentiated world as originative” 
substance, although expressed in typically Aristotelian terms; 
may well have been substantially Anaximander’s,” contra Cherniss, 
Aristotle's Criticism of Presocratic Philosophy, 376. It accords with’ 
the implication of the extant fragment, to be discussed laten, 
which cannot be said of the other motive suggested by Aristotle 
for the hypothesis of an infinite arche—‘that becoming might not 
fail’, va ý yéveois pù èmAeimn. Admittedly a motive resembling 
this latter one was assigned to Anaximander by Aetius and pre 
sumably, therefore, by Theophrastus: but Theophrastus may 
simply have picked the wrong one of the two motives suggests 

by his master, or he may have thought that both were relevant. 

7 See also McDiarmid, above, pp.195-96. 
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In view of the above instances we may accept the opinion of 
many scholars that in some at any rate of the passages concerning 
a substance other than the elements Aristotle appears to have Anaxi- 
mander in mind. If this is so, then we may take it that on occasions 
at least Aristotle thought of Anaximandet’s 76 dmreipov as 76 mapa 
7a oroya. 

Now the formulation 76 apa 74 orovyeta is presumably a delib- 
erate one. One notices that it is wide enough to embrace not only 
intermediate substances, if such were really to exist, but also 
other postulable forms of matter not identical with fire or air 
or water or earth. Normally, it is true, the phrase appears to 
refer to an intermediate. It may be significant, however, that in 
one passage, Phys. I" 5, 204 b 29 (continuing the passage cited at 
(iii) above), the idea expressed by the phrase in question is 
refuted by an argument appreciably wider than (though not 
precluding) that regularly brought to bear against any inter- 
mediate substance: not that it is an element, merely, with excess 
or deficiency of one contrary (as, for example, at de Generatione B 1, 
332 a 22, quoted under (i) above), but that if it were originally 
perceptible body we should still be able to perceive it, since things 
are destroyed into that from which they came. 

Theoretically, then, a mixture or fusion of the so-called elements, 
in addition to an intermediate between them, might come under 
the broad heading of 74 apd rà ororxeta. Now that Aristotle was 
inclined on occasion to class Anaximander with Empedocles and 
Anaxagoras, as separating out the opposites from an original One, 
we know both from Phys. A 4, 187 a 20 (quoted on p. 328) and 
from Met. A 2. 1069b 21:76’ Avagaydpov ev . . , kal ’EpredoxAcous 
76 piypa kal *AvagmdrSpov. It is not difficult to guess why 
Aristotle considers Anaximander in this light: it is because he 
knew that Anaximander used a term like droxpiveoBau or Exxprors, 
ot because he knew that Anaximander somehow produced 
opposed substances in a secondary stage of the world-forming 
process.8 In either case, Aristotle would have assumed, rò dmetpov 


$U, Hölscher, Hermes, LXXXI (1953), 261 f. (cf. 265-7) [above, pp. 287, 
291-294], thinks that it was Aristotle who supplied the opposites in Anaxi- 
mander, because he took Anaximandes’s use of dnoxplveoða: (which need not 
imply opposites) to imply the éxxpias of Aristotle’s own opposites and the 
four simple bodies. One should certainly be cautious here, but I think that 
Hölscher’s attempt to deny the concept of opposites to Anaximander has 
no indisputable foundation, and that it is contrary to the probable implica- 
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must, for Anaximander, have potentially or actually contained the 
opposites. According to the present suggestion, then, Aristotle, 
by thinking of Anaximander as postulating a first principle which 
was not identifiable with any of the traditional elements, which 
was mapà Tà ororyeîa, was enabled by the ambiguity of this formu- 
lation and the concept which it expresses to concentrate on either 
of two alternative interpretations of rò dzreipov—as an intermediate, 
or as a mixture, Passages have been adduced in which each inter- 
pretation is used; though it must be admitted that the two mixture- 
interpretation passages do not use the mapa Tà orotxeta formula- 
tion, Thus it may be that in the crucial passage Phys. A 4, 187 a12 
(on p. 328), where Aristotle divides the ¢uauxod into two classes, 
those who generate out of the one by condensation and rare- 
faction, and those who generate by separation from a mixture, 
Anaximander appears explicitly in the second class; but Aristotle 
is led to associate with the first class, also, a type of substance, 
for the sake of exhaustivity, which he elsewhere normally con- 
nects with Anaximander. 


tions of the fragment and to Heraclitus’ implicit correction of Anaximander, 
McDiarmid now adds his warning (0p. cit., pp. 101 £.; above, pp. 199 f.) to 
Hölscher’s, and in particular calls attention to Simplicius in Phys. p. 27, 11 
Diels (Dox., 479, 2), where Simplicius may assert that, according to Theo- 
phrastus, Anaximander separated go/d and earth out of his dmapor, The ques 
tion is whether éxeivos here refers to Anaximander or to Anaxagoras (the 
two are being compared), Both views have been taken, and I am not con- 
vinced that McDiarmid is right in saying that éxetvos must be Anaximander, 
We have to take into account that the choice of the strong demonstrative 
may have been determined by the lost context in Theophrastus himself, 
or even in Alexander, and not by the extant context in Simplicius’ version. 
In this extant context, it is true, éxeivos should refer to Anaximander: and 
this is important evidence so far as it goes. In any event, I do not maintaift 
that what is separated off from Anaximander’s dzeipov must only be the WO 
important pairs of opposites mentioned by Heraclitus, canonized by Empe= 
docles, and taken over by Aristotle—though these were the most obvious 
cosmological (and meteorological) oppositions at any date. Nor would T 
insist that only objects defined by their names as opposites (e.g. 73 Bepuo 
and 78 Yuxpdy, or 73 oxdnpdv and rò paħaxóv) ate separated off. We can see 
from Anaxagoras Frag. 4 that no one kind of classification would necessarily 
be used. If Anaximander (and not only Anaxagoras) mentioned gold and 
earth among the things separated from the Indefinite, this does not mean 


that he did not feel all those things to possess contrary ŝvvápes in one way OF 


another; though some would have a more obvious polarity (and would 
perhaps be more important cosmologically) than others. See also p. 342 below: 
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That an intermediate substance should be named on occasion 
simply for the sake of exhaustivity, and be devoid for the time 
being of any specific historical association for Aristotle, may 
seem improbable on first consideration. Yet the casual way in 
which the intermediate may be introduced is exemplified by 
Meta. A 8, 989 a 12: xarà pèv ody Toôrov Tov Àóyov oŬr” eÙ tis 
zoúraw Ti Àéyet nmÀùv mupós, ob’ el Tis dépos pèv mukvórepov ToĝTO 
ridnow BSaros è Aenrdrepov, ovK dpOds dv A€yor. Here Aristotle’s 
argument is that he who explains yéveos by accretion should 
postulate as arche the finest form of matter, that is, fire; ‘otherwise, 
if he specifies anything but fire, even if he made it denser than air 
and finer than water, he would be at fault’. Clearly the second- 
best to fire here is the intermediate between fire and air, and 
Aristotle should have said ‘denser than fire and finer than air’.9 
He also varies in his treatment of intermediates as a class. At 
Phys. A 6, 189 b 5 he asserts that 76 perags is Jess bound up with 
the opposites than the elements are, but elsewhere there is held 
to be no distinction between them in this respect. At de Genera- 
tione B 5, 332 a 20 (quoted on p. 329 above), and in other passages, 
it is plain enough that it is the intermediate as such and not any 
particular intermediate that is under consideration. These factors 
lead to the conclusion that Aristotle did not on any occasion 
have any objective historical use of an intermediate substance in 
mind, and that he usually specified one or other intermediate 
almost at random, merely for the sake of example.!° At the same 
time the variation in his treatment and the fact that the inter- 
mediate is mentioned not once but several times, when the archai 
of the Presocratics are in question, indicate that he thought the 
possibility of the existence of such substances to deserve atten- 
tion, if only by refutation. The conception of the intermediate 
is really his own, but it arose out of a feeling that Anaximander 
must have meant his ämepov to be somehow qualified in terms 
of opposites. Aristotle assumed (to recapitulate) that Anaxi- 
mander must have met this problem in one of the two ways 


° A slip by Aristotle, or a displacement in the text-tradition, is a possibility, 
of course, but hardly more probable than not. We have allowed him one 
such slip already—the intermediate between water and fire (omitting air) 
at Phys, A 6, 189 b 1. 

10 The intermediate between water and earth is not mentioned, since it would 
be liable to the same obvious objections as earth, though to a lesser degree. 
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which Aristotle himself suggested, both of which are covered by 
the description of the dmeipov as ‘not identical with any of the 
elements’, When it was Aristotle’s purpose to enumerate the 
single archai of the monists he tended to include 76 peraéd, which 
arose out of his consideration of Anaximander and which he 
sometimes but not always associated with him. When, on the 
other hand, he turned to consider cosmogonies which made 
explicit use of the opposites, he was able to treat Anaximander’s 
dmeipov as being mapa tà o7orxeia to the extent of containing the 
opposites, like Empedocles” ofatpos and Anaxagoras’ ñv ópoĝ 
mdvra, On one occasion this latter interpretation of Anaximander 
is formally opposed to the postulation of an intermediate. This 
should persuade us not that the intermediate never had any 
association with Anaximander, but that it is simply a rather 
vague formulation by Aristotle which, though in the first place 
applied to Anaximander, is often repeated with no thought of 
him in mind and merely to satisfy Aristotle’s own requirements 
of exhaustivity.! 


1 Before leaving this problem mention should be made of an hypothesis 
propounded by O. Gigon in his Der Ursprung der griechischen Philosophie, pp. 
68 ff, In our nine Aristotelian passages which refer to an intermediate he 
distinguishes between those that describe it as denser than one clement and 
finer than another, and those (four in number) which simply call it peragú 
and do not mention density. These latter passages, Gigon asserts, are accurate 


references by Aristotle to Anaximander; while the others are classed as ‘a | 


later interpretation’ on the dubious ground that the idea of rarefaction and 


condensation does not antedate Anaximenes. On this criterion the crucial | 


passage Phys. A 4, 18 a 12 is ‘a later interpretation’, But this does not explain 
the opposition in that passage between Anaximander and the intermediates 
for the so-called later interpretation, of a substance intermediate in density, 
was at any rate an interpretation of Anaximander, and must have been to 
some extent associated by Aristotle with him. The suggestion that, in those 
passages where as it happens (as I would contend) Aristotle does not mention’ 
density in connection with the intermediate, we ate face to face with @ 
genuine undistorted account of Anaximander is surely rather extravagant. 
This suggestion is made in order to support a theory that many will find 
implausible, that Anaximander’s drepov was intermediate between light and 
night, in a manner not so much physical as metaphysical or ideal! As 80 
often an apparently promising initial examination of the evidence is follo 

by highly speculative conclusions which lie far beyond the range of that 
evidence. 


334 


SOME PROBLEMS IN ANAXIMANDER 


TIT. INNUMERABLE WORLDS 


Cornford demonstrated in CO XXVIII (1934), 1 f., that Burnet’s 

ignment (EGP +, 58 ff.) of coexistent innumerable worlds to 
Anaximander rested on a false assessment of the doxographical 
evidence on this point, as well as on the misinterpretation of 
several later Presocratics. References in the doxographers to 
coexistent Aosmoi were due, Cornford thought, partly to a con- 
fusion with Anaximander’s «vou of sun, moon, and stars, partly 
to a post-Theophrastean application of Atomistic arguments to 
all who postulated unlimited matter. 

Cornford accepted Zeller’s contention (Z-N I. i. 305 ff.) that 
the plural worlds which all scholars accept in Anaximander were 
successive and not coexistent. His chief objection to coexistent 
worlds was that there is ‘nothing in the appearance of nature’ to 
suggest them (except perhaps the stars, obviously excluded by 
the character of Anaximandet’s account of them), But the same 
objection, I submit, applies to the successive separate worlds 
accepted by Zeller and Cornford—‘separate’, that is, as opposed 
to local xóguor or periodical rearrangements of our earth’s surface. 
The total destruction of the world and its reabsorption into the 
originative material, followed by the birth of a new world, and 
so on, were for long accepted in Heraclitus on the strength of the 
Stoic ecpyrosis-interpretation (see my Heraclitus, the Cosmic Frag- 
ments, 335 ff.), and its acceptance has perhaps unconsciously con- 
ditioned many modern scholars to countenance successive separate 
worlds in Anaximander. But the idea of different worlds in time 
would be, surely, an absolutely extraordinary one for an early 
Ionian thinker, whose object, judging from the other evidence, 

as to explain our world and account for its coherence. This 
necessitated, as it seemed to the Milesians, the description of a 
cosmic evolution from a single kind of matter. It did not necessi- 
tate the irrelevant and bizarre hypothesis of the world disappear- 
ing again into that same kind of matter. The material of the world 
was divine; it possessed its own life and movement, perhaps, but 
the life was the unending life of the immortal gods and not the 
terminable life of R. G. Collingwood’s cosmic cow (The Idea of 


Nature, 32).12 As for the argument that what was born must die, 
: 


Collingwood’s interpretation here is influenced by his tendency to view 
archaic Greek speculation through the medium of later thought. In this 
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one has only to think of the widely scattered myths of the birth 
of Zeus, for example, to dispose of hat. This world is assumed 
to have had a birth because only so, it seemed, could its intuited 
unity be rationally explained. 

At the same time there was undoubtedly a widespread tendency 
among the Greeks to believe that our world has undergone in 
the past, and will undergo again in the future, periods or cycles 
of drastic physical alteration. I refer not to the analogous idea of 
culture-petiods like Hesiod’s five ages, but to the belief in 
catastrophes by extensive fire and flood, a belief well illustrated 
in the course of the 080s at Timaeus 22 c-e: ‘Many are the des- 
tructions of men and of many kinds that have been and shall be, 
the greatest of them by fire and water, the rest shorter and from 
countless other causes.’ The Egyptian priest who speaks these 
words goes on to say that the story of Phaethon conceals a truth, 
that periodically the earth is scorched when the heavenly bodies 
incline too near in their orbits. The Deucalion myth, too, may be 
placed in a comparable context. These mythical traditions arose 
in part, no doubt, from a residual folk-memory of floods and 
droughts in, for example, Egypt and Mesopotamia. But in the 
sixth century B.C. supporting evidence of a more tangible kind 
was at hand. In Ionia there seemed to be incontrovertible signs 
that the sea was slowly drying up: the great river-mouths were 
silting at surprising speed, and the harbours of Ephesus and 
Miletus were in danger. Further, Xenophanes, who was not 
much junior to Anaximander, had access to reports of fossils 
from many parts of the Aegean world, from which he concluded 
that the land must once have been sea and is gradually drying out. 


In time, he thought, the process would be reversed and everything: } 


would turn into mud, and so on. Anaximander, too, might have 
heard of these marine fossils, which would naturally be a source 
of general curiosity, At all events Alexander of Aphrodisias, in 
his commentary on Aristotle’s Meteorologica, asserted that accord- 
ing to Theophrastus a reference there (Meteor. B 1, 353 b 6) to 
‘those who think that the sea is diminishing and drying up, and 
that eventually it will all be dry’ was to Anaximander and Diog- 


case he is projecting the ideas of the Timaeus on to the Ionians (cf. op. eifa 


72). 
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enes of Apollonia.!: It is possible, therefore, that Anaximander 
did, like Xenophanes, postulate long-term changes in the con- 
stitution of the earth’s surface—changes in heat and cold, dryness 
and wetness, which might alternate like summer and winter 
though at much longer intervals.14 

If Anaximander held this kind of view—and we have Alex- 
ander’s word for it, and no more, that Theophrastus thought he 
did—then it is easy to see how his theory of successive states of the 
earth’s surface, perhaps involving the near-destruction of animal 
life, could have been later expanded into one of successive separate 
worlds. This type of distortion might be particularly easy because 
of the ambiguity of the word xógpos, which could signify either 
the world as a whole or more localized arrangements within it. 

Our direct evidence for successive separate worlds in Anaxi- 
mander is entirely based upon Aristotle and Theophrastus. 
According to Simplicius’ version of Theophrastus (in the left- 
hand column of the table on p. 325) he wrote of ‘all the heavens 
and the worlds in them’; these, we are told, came from the 
Boundless. It is clear that this contention is meant to be supported 
by the fragment of Anaximander, which Theophrastus evidently 
went on to quote. I shall argue below that this fragment cannot 
in fact be concerned with the relation between successive worlds 
and the Boundless. If that is so, then the reliability of Theo- 
phrastus’ testimony'S on the question of innumerable worlds falls 
very much under suspicion, In fact, the phrase rods odpavods 
kal rods év adrois kógpovs looks like a reminiscence of a remark 
by Aristotle at de Caelo I’ 5, 303 b 10: évior yàp êv povov broriBe- 
vrat, kal roĝro of pèv Vdwp, of 8° dépa, of è rôp, of 8’ Paros pev 
Àemrórepov dépos Šè muxvdrepov, ô mepiéyew fact mdvras rods 
odpavods ämerpov ov. Here the reference to ‘all the heavens’ 


13 Of course, Theophrastus might simply have referred this opinion to 
Anaximander because he thought that he at any rate postulated successive 
worlds; but on such grounds he might have referred it also to, for example, 
Empedocles. It would fit in, too, with Anaximander’s known anthropo- 
gonical theories, to which the suggestion of Alexander is not opposed. 

14 Aristotle called such periods ‘great summer’ and ‘great winter’ (Meteor, A 
14. 352 a 30), though he himself argued that changes in climate and in the 
conformation of land and sea were localized, and were balanced by reverse 
changes elsewhere. 

15 Or the coherence of Simplicius’ account of Theophrastus, I might now 
add in view of McDiarmid’s interpretation discussed in n. 24. 
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is puzzling on any interpretation.'® Conceivably it is intended to 
cover those ¢votxot who might in Aristotle’s view have posited 
plural worlds—possibly Heraclitus, and also Empedocles and the 
Atomists, although formally the reference is limited to monists, 
Tf, as some think, Aristotle’s phrase points particularly to Anaxi- 
mander (for the intermedate substance has just been mentioned), 
we have to consider whether mávras roùs oùpavoús might be 
intended to describe Anaximander’s plural rings of the heavenly 
bodies: this at least is what Cornford thought. I must confess T 
find this difficult, and I do not think that Cornford adequately 
demonstrated that oùpavós might be used in precisely such a sense 
(CQ, XXVIII (1934), 10-12). At any rate Theophrastus seems to 
have decided to clarify Aristotle’s phrase by adding the words 
‘and the worlds in them’. Cornford held that he meant successive 
worlds, but this was certainly not implied by the Aristotle text, 
where mepiéyew if anything (though not by any means inevitably) 
suggests coexistent worlds. A further possibility is that Aristotle 
was thinking of his own development of the Callippean system 
of concentric spheres (which might properly be termed odpayol), 
and by a slip applied the language proper to these to the early 
monists. At Phys. I’ 4, 203 b 11 he wrote simply 76 dzeipov . « « 
mepéxew dravra kat ndvra rvßepvâv.17 

When we turn to the post-Theophrastean doxographical tradi- 
tion we find confusion: sometimes Anaximander’s worlds are 
coexistent, sometimes they are successive, sometimes they are 
both. Simplicius consistently treats them as both coexistent and 
successive, as though they were the worlds of the Atomistsi 


Consider in Phys., p. 1121, 5 Diels: of pèv yàp drelpovs TÊ mdýbet 


rods Kdopous únoðépevot, cbs of mepl ’Avaginav8pov kat Aetxurmow 
xal Anpdxprrov Kal vorepor of mept *Emixoupov, ywouevous adrods 
Kal POerpopevous ónéðevro én’ repov Mwy pèv deb ywropevay 
dNuwv 88 dhepopévav, kal rhv riow didiov eAeyov . . . Here 
Simplicius applies to Anaximander, as well as to the Atomists, 
Aristotle’s assertion at Physics © 1, 250 b 18 that ‘All who say 
that there are innumerable worlds, and that some worlds are 
coming into existence and others perishing, say that motion is 
eternal’. Further, in Aristotle’s enumeration of the causes of the 
concept of infinity comes the following passage: Phys. I’ 4. 203 b 


16 Less so, if one stomachs coexistent worlds in Ch. 6. 
17 I owe this suggestion to Professor R. Hackforth. 
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23 Sid yap TÒ èv Tf) vorjaet pù únodeirew Kal ó åpiðpòs Boxe? dzerpos 
eiva xal rà pabnparixd peyébn Kal rò &w 700 odpavod. dmelpov 
8 övros roô č$w, kal oôpa drepov elvar Soxet xal kóopov Ti yàp 
paMov 708 xevoô évraiba Ñ èvraðða (‘If that which is outside the 
heaven is infinite, then there seems to be infinite body, too, and 
jnfinite worlds: for why should there be more of the void in one 
place then another P) The actual reference is to the Atomists, but 
the same argument might seem to apply to Anaximander with 
his đmepov primary substance. Cornford thought that only 
Simplicius drew this false conclusion; but can we be sure that 
Theophrastus himself was not swayed by Aristotle’s formulation, 
or the familiar Atomist arguments which determined it? In this 
case Simplicius’ judgement would not be independent, but would 
depend, as often, upon the doxographical tradition stemming from 
Theophrastus.!® Certainly the division in the two versions of 
Aetius (see Cornford, CO XXVIII (1934), 4 f.) about the nature 
of Anaximander’s worlds could be easily accounted for on the 
hypothesis that Theophrastus, himself lacking special information 
(except, he thought, for the fragment, which he misinterpreted), 
assigned Leucippean worlds passing away and coming to be 
throughout space to Anaximander. It is infuriating of Cicero not 
to have made himself clearer at de nat. deorum 1.10.25: ‘Anaxim- 
andri autem opinio est nativos esse deos longis intervallis orientis 
occidentisque, eosque innumerabilis esse mundos, sed nos deum 
nisi sempiternum intellegere qui possumus ? In this comparatively 
early offshoot of the Theophrastean tradition the point at issue 
is concealed in the ambiguous words /ongis intervallis. Are these 
intervals spatial or temporal? If spatial, they show that the assign- 
ment of Atomistic-type worlds to Anaximander probably derives 
from Theophrastus himself. Unfortunately there is no way of 
settling the question on the basis, at least, of Cicero’s language.'9 


18 It is important that St Augustine, whose source for Theophrastus is 
separate from Simplicius’, attributed Atomistic-type worlds to Anaximander: 
CD, 8, 2 (DK 12 A 17). 

19 Burnet thought it ‘much more natural’ to understand intervals of space 
rather than of time. Cornford wrote as follows: “That Cicero himself took 
‘intervals? to refer to time seems probable from Velleius’ next words, 
sed nos deum nisi sempiternum intellegere non possumus”? Here is an 
example of special pleading almost as notable as anything Burnet ever 
perpetrated: for the contrast implied in ‘deum...scmpiternum’ is 
adequately provided by nativos and orientis occidentisque. 
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My suggestions on the question of innumerable worlds in 
Anaximander may be summarized as follows. (1) The concept of 
successive separate worlds is a very difficult one, and is unlikely 
to have occurred before Parmenides forced scientific dogmatism 
to become more extreme, and to exceed by far the range of 
common sense, in the effort to overcome his criticisms. Empe- 
docles, with his theory of successive states of the cosmic ofaîpos, 
may have mediated the idea of entirely separate successive worlds, 
(2) Cycles of alteration of the earth’s surface, however, were 
accepted in ancient legend and were further suggested by the 
changing relation of land and sea. In one source it is implied 
that, according to Theophrastus, Anaximander believed in such 
cycles. (3) We do not know for certain what Aristotle thought; 
but Theophrastus may have been persuaded (a) by an illegitimate 
extension of the application of natural cycles in Anaximander, 
(® by a misinterpretation of the extant fragment, and (¢) by an 
application of Atomistic arguments to a// who explicitly postu- 
lated (as it seemed) infinite matter, to credit Anaximander with 
innumerable worlds of the Atomistic type. This would account 
for peculiarities in the later tradition. 


IV. THE EXTENT AND IMPLICATION OF THE EXTANT 
FRAGMENT 


Simplicius in Phys., p. 24, 17 Diels (for what precedes see column 1 
of the table on p. 325) . . . érépav rwà dvow drretpov, €€ as dravras 
yiveoða rods otpavods Kal rods ev adrots kóopovs. è dv Sè 
yéreals dort rots odor, Kal ry pbopàv els radra yiveoðar karà TÒ 
xpedv: SiBdvau yàp avrà Suciy wal row ajo THs dBixlas xarà 
Thy roô ypóvov rá£w, mourixwrépors obrws vópaow adrd. Mee 
Where the quotation begins has been much disputed; but the 
words é€ dv ôè . . . els radra yiveoBat are probably not by Anaxi- 
mander, contra Cornford, Jaeger, Kranz in DK, etc. Cornford 
(CQ, XXVIII (1934), 11, n. 2) held that Theophrastus would have 
written yera and not ý yévecis ort, and $beipeoðar and not 
my Oopav . . . yiveoBar, But the nouns yéveois and $éopd had 


become Aristotelian technical terms and this is precisely why they ~ 


are used. They do not occur at all (for what this is worth) in 
extant Presocratic contexts. (In Anaximander, too, we might 
perhaps have expected maior or nâo: ypýpaot and not trois obot 
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the dative case of which appeared to Deichgriber, in Hermes, 
Ixxv (1940), 13, to be ‘alt’). The statement seems to be a Peri- 
patetic variant on a common formula applied by Aristotle to the 
dvorkot, simply expressed, for example, at Phys. I’ 5. 204 b 33: 
dnavra yap e€ of dor, kal Siadverar els tob70,20 The words 
xara 70 xpewv, on the other hand, look like part of the verbatim 
quotation. ypedév is the most plausible conjecture for MS. 
xpedpeva in Heraclitus Frag. 80, to give kar” Epw xal xpedv, and 
ypedy is used by itself, meaning ‘necessity’, in Euripides and Plato. 
It is a rather poetic word except in the common phrase ypecv 
éo7t, and it is this special usage alone which is found in Aristotle, 
six times. We should readily accept xpedv ori in Theophrastus, 
but not xarà 76 ypeúv. What may have happened, therefore, is 
that Theophrastus paraphrased the preceding sentence in Anaxi- 
mander, by substituting for it a familiar Peripatetic formulation 
which seemed equivalent; yet he retained the original closing 
phrase xarà rò xpedv to connect his paraphrase with the direct 
quotation which follows, 5évat yàp aùrà diny rrà., which con- 
tained a narrower restatement, and a justification, of the preceding 
assertion.?# 

Now it has been argued by Heidel, Cherniss, and Vlastos that 
aùrá and dddjAors must refer to more or less equal partners, 
because of the nature of the legal situation depicted: as Heidel 
put it (CP, VIL (1912), 234), ‘dike obtains between peers’. ‘This 
is, of course, an over-simplification. Dike as a personification 
regulates the behaviour of man to man, but also, on occasion, 
man to gods. Yet mutual ixn, that is, an established reciprocal 
relation, was assumed to operate only between members of a 
single social group: there was no point, for example, in a man 
exemplifying his concept of dike by offering not to attack a lion. 
It is absurd to think, therefore, as used to be thought, that it is 
the world on the one hand and the Boundless on the other that 
stand in this relation (which is specified as a reciprocal one) to 
each other. How could the divine dmepov be said to commit 
injustice? Rather the subject of aùrá is the opposed world-masses 
of (primarily) the predominantly hot stuffs and the predominantly 
cold stuffs, the wet and the dry, the first pair of which Theo- 
* Similarly McDiarmid, above, pp. 191-93. 


* See Theophrastus’ de sensibus for his tendency to quote isolated words 
and short phrases. 
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phrastus, according to the Pseudo-Plutarchean Stromateis quoted 
on p. 349, said were somehow produced** from the Boundless at 
the beginning of the world. That this analysis into opposed sub- 
stances, or into groups of objects possessing contrary durdyes, 
was applied not only to a stage in cosmogony but also to the 
continual natural processes of the developed world is not un- 
likely in itself.23 Whether Anaximander actually called these 
opposed conglomerates ‘the hot’ and ‘the cold’ and so on, og 
whether he was content normally to use more specific terms like 
winter and summer (which are, however, opposed to each other 
and mutually exclusive), is immaterial. According to this inter- 
pretation, then, our fragment means that cosmological events 
are maintained by a fluctuating balance of power between 
opposed masses. The legalistic metaphor of excess and depriva- 
tion, xópos and xpyopoadyn (these words occur as Frag. 65 of 
Heraclitus), accounts not only for the balance of natural cycles like 
day-night, winter-summer, heat-cold, perhaps great winter—great 
summer, it also explains the continuity of these cycles by providing 
a metaphorical, anthropomorphic motive for action and reaction, 

The essentials of the interpretation outlined above were stated 
both by Burnet and by Heidel, who failed, however, to establish 
any satisfactory relation between this continuing cosmological 
balance and the odd hypothesis of innumerable coexistent worlds. 
If the worlds are successive, however, the difficulties become 
intolerable. How does the world pass away, if it forms a self 
perpetuating system? And how are we to reconcile the fragment,” 


22 I deliberately do not emphasize any possible biological meaning in yémyor 
It may have such a meaning here, it may imply that Anaximander used here, 
like the Theogony, the metaphor of sexual generation. Yet these are at least 
two instances in Plutarch where yéxos means simply ‘productive of’, in @ 
purely metaphorical and weakened sense and without any noticeable impli= 
cation of sexual generation: Qu. conviv., 7, 715 f; Maxime cum print., 3, 978 Ca 
We simply cannot be sure, therefore, of its exact connotation in the Pseudo- 
Plutarch passage. 

23 The analysis into ‘opposites’, in the developed world, was certainly made 
shortly after Anaximander, most notably by Heraclitus; we are told that 
Anaximander used opposites at some stage in cosmogony (though see note # 
on p. 26); it is reasonable to assume, therefore, quite apart from the evidence 
of the fragment, that he did not simply ignore their future history but # 
tained them as constituents of our developed world of experience. It is 
from this world, after all, that the analysis into opposites must originally 7 
have been derived. 
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as Theophrastus tries to do, with the idea of innumerable worlds? 
Vlastos (CP, XLII (1947), 172; above, p. 80) followed Cherniss 
in developing an ingenious but laborious answer to this problem: 
‘the damages are paid (sc. by the opposites) not to the Boundless 
but to each other’, but they are only paid in full when the world 
is reabsorbed into the Boundless. The Boundless itself is a fusion 
of opposites, as is shown by the plural form of eé dv 3¢ 7) yéveors 
(Vlastos, above, p. 77, after Cherniss, Aristotl’s Criticism of 
Presocratic Philosophy, 377 #.).2# It is clear that the whole argument 


34 McDiarmid, op. cit., p. 97 (above, p. 190f.), agrees that the payment cannot 
be between the world and the ãmepov; and also shows that the Cherniss- 
tion is untenable. But he goes on to argue that the subject of 
is not pairs of opposed substances, but is rà évra, the existing 
things of the separated world—as is shown by roîs oda in the preceding 
sentence in Simplicius (see above, n. 33 on p. 191). I would reply that these 
very existing things are in fact opposites, in the sense suggested in note 8, 
but that it is illegitimate to use sentence-sequence here in order to determine 
the precise reference of aird, since on any interpretation, and particularly on 
McDiarmid’s, there is confusion in the sequence of Theophrastean generaliza- 
tion and direct quotation, Indeed, McDiarmid himself states on p. 98 (p. 193 
above) that ‘The generation-destruction clause is not to be connected with 
the metaphor’, His own interpretation of the whole passage is ingenious. He 
argues that in &d4va.. , dôıxlas Theophrastus ‘is quoting what appears to 
be Anaximander’s justification of his own doctrine against Thales and any- 
one else who made one of the opposed elements the primordial matter’, The 
world-constituents, I take this to mean, pay the penalty fo each other, i.e. cach 
to all the others, and not all to one constituent material, the dpxý in the 
Thales-type theory. The gist of the Theophrastean extract according to 
McDiarmid is, then, as follows: ‘Anaximander declared the Infinite to be the 
principle of all things (i.e. that out of which all things are generated and into 
which they are destroyed); and he said that the Infinite is some body which is 
not water or any other of the so-called elements, for, as he said, “they make 
reparation and satisfaction to each other for their injustice”’.’ This interpreta- 
tion deserves a fuller examination than can be given it here, and is in many 
Ways an attractive one which cannot be lightly dismissed. I will only say that 
its plausibility is severely diminished by the necessity of assuming that, in 
McDiarmid’s words, ‘The thread of the argument has been obscured, 
Probably by Simplicius’, If the meaning wete as proposed, we should expect 
& dv yáp (not èé), and &ðóvar 8° exetva (or another strong demonstrative), 

not d5dvae yàp aðrá, In addition, the sentence-order would be different. But 
why should Simplicius or any intermediary have ruined the emphasis by 
tampering with pronouns and connecting particles—a far profounder 
change than the mechanical shift of a sentence or two? Further, the addition 

ee xarà rì» roô xpdvou rééw, whether by Theophrastus or by Anaximander 

imself, removes the heavy emphasis on dA\jAos (which is not, in any case, 
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here depends upon the assumption that the Boundless itself some- 
how contains the opposites. That this is incidentally implied is 
undeniable; but that it should have been explicitly argued by 
Anaximander is contrary to the whole conception of 76 dzetpop, 
which is presumably so called just because its nature cannot be 
ptoperly defined, The minor argument from è dv is too improb- 
able to merit discussion.?5 i 

I fall back, therefore, on the view that the fragment has nothing 
to do with worlds perishing into the Boundless, but that it” 
describes cosmological changes in the one continuing world, 
The assertion that originally preceded xarà 76 xpedv, and which” 
‘Theophrastus was able to paraphrase by an Aristotelian formula 
which suited his own cosmological interpretation of the fragment, 
might have been to the effect that each opposite changes into its 
own opposite and into no other, for example the hot is replaced 
by the cold and not by the wet or the soft. This is a neces 
hypothesis for Anaximander’s theory of cosmic stability, obvior 
to us but not so obvious then, since Heraclitus also emphasized 
it for his own special purposes. The axiom may easily have been 


§ 


25 It might be argued that Aristotle Pys. I 4, 203 b 11, 73 napo . 
mepudxew dmavra xal ndvra rußepvâv, xal roôr’ elvat vò Ociov, needs some 
explaining. How does the Boundless ‘govern’ or ‘steer’ all things? By virtue, 
obviously, of surrounding or containing them; but what actual control can it, 
exercise within the cosmos, if the idea of innumerable destructions and red 
creations is rejected? The question is dificult to answer on any hypothesis; 
we cannot be absolutely sure, of course, that mepdyav ... kal nuĝepvāia 
though perhaps an archaic phrase, is taken from or refers specifically to 
Anaximander. Heraclitus’ fire steers all things (Frag. 64), but that of course) 
exists within the cosmos, to some extent, We cannot suppose that the Bound- 
less as such interpenctrates the differentiated world. But presumably it may 
have been thought of by Anaximander as the ultimate source of the Sie 
between opposites on which the stability of the world depends. By enclosing’ 
the world, the Boundless prevents the expansion of differentiated matters 
there is thought to be any loss (which is doubtful), the Boundless would) 
make it good, Possibly, if Anaximander thought of the Boundless as divine, 
he automatically gave it control, without determining precisely how this) 
control was to take effect. 


in a particularly emphatic position), which is demanded if the argument is tof 
be that which McDiarmid suggests. In any case, it seems difficult to exclude) 
from the injustice-metaphor the implication that the things of the world af) 
opposed to each other. k 
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stated in terms so general that Theophrastus was able to mistake 
its proper application. 

The final words, xarà ri 706 ypóvov ráw, are treated by 
Theophrastus as belonging to Anaximander, since the stylistic 
judgement momTtikwréporis oŭtTws vópacw abra Aéywv would natur- 
ally follow directly upon the quotationand not upon an insertion or 
paraphrase by Theophrastus. Admittedly, we find superficially 
similar phraseology in Theophrastus himself; for example, of 
Heraclitus, rdéw twa Kal ypóvov cpiopévov.26 There may be an 
unconscious echo here, but what marks the phrase in Anaxi- 
mander as original is the personification of ypóvos. There is a 
very close parallel for this, as Jaeger has pointed out, in Solon 
Frag. 24 Diehl, lines 1-7: 


eyed 88 rv pèv obvera vvýyayov 
Bfyov, ri rovrew npiv Tuxelv exavoduny; 
ovppoprupotn rair’ av ev Sien Xpdvov 
poirnp peylorn Sarpsveov *Odpriew 
piora. Iù péAauva, ris yó more 

Spous dvethov noħayi ennysras: 
mpéobev 8¢ Sovrevouca, viv édevbépa.2? 


The idea of the ‘trial conducted by time’ is similar to that of the 
‘retribution according to the assessment of time’ in Anaximander, 
With xarà ry Tob xpdvou áw one might compare, for example, 
kara thv ’Apiorel[Sov ragw in the Athenian tribute-lists.28 What 


26 McDiarmid, 141 f. (above, n. 42 on p. 194), is won over by such similari- 
ties, and accepts the view of Dirlmeier, RM LXXXVII (1938), 380 f., that 
xarà rv roô xpdvov rdf is Theophrastus’ paraphrase of xarà 73 xpeóv. 
27 Bergk’s conjecture è» Alkns Opéy in line 3 is unnecessary, improbable in 
itself, and entirely lacking in textual warrant. It is approved by Dirlmeier, 
R4M, LXXXVII (1938), 378. f 
28 Whether rdéis in the fragment means ‘act of assessing’ or ‘objective 
assessment’ (i.e. the result of an act of assessment) makes no material dif- 
ference, as it happens, to the meaning. Jaeger approved the translation 
‘ordinance’ (e.g. Paideia?, English translation?, Oxford, 1946, 159 f. and note 
5 0n p. 455), A consideration of the meaning of nouns in -ois in the Mid and 
dyssey suggests that the active meaning is more likely here. Professor 
D. L. Page drew the following conclusion from a review of the Homeric 
evidence which he kindly sent me: ‘It is strongly suggested that a new -ais 
EREE such as rds, will have been intended to denote the action of 
the verb, not its result, at least in archaic Greek’, But Jaeger’s assumption 
at active uses were necessarily /egal is discredited by the use of the verb, 
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is assessed in the present case, however, is not so much the amoung 
of retribution, for this is fixed on a pre-established proportional 
quantitative basis of restitution in full plus an indemnity. In any 
case Time does not control the amount, but rather the period in 
which the fixed proportion must be paid. Again, this does not 
imply, what would be improbable in itself, that that time-limit ~ 
for payment must be fixed once and for all, the period the same © 
and unchanging in every case.?9 Rather it implies one or both of © 
two things: (a) that Time on each occasion will make an assess- 
ment of the period for repayment, for example a short period 
for an encroachment of night on day, a longer one for an ena 
croachment of winter on summer; and (b) that Time has made a 
general assessment once and for all, to the effect that sooner op 
Jater in time the compensation must be paid. These ideas have 
partial analogies in Aeschylus; Choephoroe 648 fi., réxvov 8 ème 
déper Sdpors | aludrow rradarrépaw | rivew púoos xpdvp vrà | 
Bvooddpwr *Epwús: here xpév means ‘in the fullness of time, 
sooner or later’; Supplices 732 f., xpdvp tor rupiw T” ev huépa | 
Geods dritwr ris Bporav Sdae Sixnv: here ypóvw, ‘in time’, is 
limited by the addition of xupiy 7’ èv jyépa, ‘the day fixed for 
payment’. In neither case, however, is Time itself in control, 
Earlier, in Solon, it is the inevitability of retribution that is stress 

again and again—payment sooner or later, mávrws: so at line 8 0 
Frag. 1 Diehl, mávrws dorepov Ñe Õrn, or again at line 28, of the 
retribution of Zeus, mávrws 8° és réAos e€eddvy. So too in Frag. 245 
quoted above, the indubitable meaning is that Earth justifies 
Solon’s actions, because with the lapse of time she has become frees 
This, and not any predetermined time-limit, is what the Ben 
xpévov implies there: formerly Earth was enslaved, now she i 
free. No mote specific chronology is either implied or req i 

‘The analogy of Solon persuades me that this idea of inevitabil 
lies also behind Anaximander’s xarà rv 7oô ypóvov ráćww, though) 
not, perhaps, to the exclusion of separate individual assessments 


29 As, for example, in Empedocles fr. 30.2: és ryuds 7° dvópovoe reAeiondio 
xpóvoio, Vlastos, CP, XLII (1947), 161, n. 48 (above, n. 45 on p. 64), has m0, 
grounds for his assumption that Anaximander’s phrase must have had aa 
equivalent application to that of Empedocles here. 


and the necessary supplement of the noun, in the tribute-lists; though € 
there (as indeed in Jaeger’s examples from Plato, Politicus 305 ¢ and 
925 b) it cannot be proved that the sense of the noun is active. 
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According to such an interpretation ixn, retribution, comes 
sooner or later, inevitably, among men according to Solon and 
among natural events according to Anaximander. No single 
mechanical time-cycle is in question; there are variations in the 
length of day and night, of summer and winter, of which Anaxi- 
mander would be well aware. What mattered was that a particular 
encroachment should earn, eventually, an equivalent retribution: 
a drought, for example, be made good either by a series of wettish 
winters or by a single flood. So too Heraclitus allowed for flexi- 
bility in the balance of his natural changes, provided only that the 
total equilibrium of fire, water, and earth was not disturbed. 


So much, for the time being, for the problems; but clearly the 
assumption that Theophrastus was sometimes mistaken in his 
interpretation of Anaximander requires justification. Theophrastus 
is regarded as infallible because, it has always been maintained, 
he had Anaximander’s book in front of him. This is, in fact, 
nowhere asserted by Theophrastus or any other ancient source, 
and I shall outline some reasons for doubting whether Theo- 
phrastus had access to the complete works of a sixth-century 
Milesian like Anaximander, None of these reasons is compelling 
in itself, and the case must be regarded as a cumulative one. 

1. We know from the catalogue of his works preserved in 
Diogenes Laertius (v. 42-50) that Theophrastus wrote special 
monographs on Anaximenes, Empedocles, Anaxagoras, Arche- 
laus, Diogenes, and Democritus, but not on Thales, Anaximander, 
or Heraclitus, It is at least a possibility that one motive for neglec- 
ting the last three was a dearth of original evidence. Of the 
thinkers to whom Theophrastus did devote monographs, only 
Anaximenes and Empedocles might not be obviously familiar in 
the Athens of the Sophists, and interest in Anaximenes was no 
doubt revived by Diogenes of Apollonia; while Empedocles had 
the advantage of using an easily propagated and less perishable 
verse medium. With the decline of Miletus in the fifth century 
Anaximander’s book might very well have gone out of direct 
circulation, especially if it had never gained popularity on the 
mainland. 

2. We do not know how much Thales committed to writing, 
but, whatever it was, neither Aristotle nor Theophrastus had 
direct knowledge of it. 
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3. The surviving fragment of Anaximenes, on whose Tonic 
dialect and style Theophrastus commented, is not only not in 
Ionic but also partly reworded. This may be due to Aetius, but 
it might well mean that Theophrastus did not always use the most 
original version of Anaximenes. 

4. Theophrastus did not write a special study on Heraclitus: 
indeed, he appears to have been comparatively ill-informed about 
him, and to cling loosely to the Aristotelian interpretation. He 
ventured a stylistic or logical judgement, however: some of the 
things Heraclitus wrote were half-finished, ńpureàñ, others were 
inconsistent. To us Heraclitus’ surviving fragments do not give 
an impression of shoddiness: pethaps Theophrastus was handi- 
capped by the nature of his source, which may well have been 
a mechanically arranged selection of the odder sayings. Hera- 
clitus is said to have deposited his book in the temple of Artemis 
at Ephesus; possibly this was an aetiological story to explain its 
absence from the Alexandrian library, since it would have been 
destroyed when the temple was burnt down in 356 3.0.30 

5. In his de sensibus we possess a long extract from Theophrastus” 
doxographical work, It is surprising that he could not find more 
to say about Heraclitus’ views on sensation than he actually did, 
if he had a book by Heraclitus, or a complete collection of hist 
pronouncements, in front of him. It is also plain that Alcmaeon, 
at all events, must have had more to say on the subject than he is 
credited with in the few lines on him in Theophrastus. l 

6. Diogenes Laertius mentions a summary exposition by 
Anaximander which he supposes Apollodorus to have come 
across, since the latter knew that Anaximander was sixty-four in 
546 B.C. This does not prove, of course, that the whole of Anaxi= 
mander was extant. On the contrary, Diogenes’ statement 
Anaximander neroinrat xedadraddy ri éxOeow (ii. 2) suggests) 
that Apollodorus somehow mentioned that his source for hi 
was not, in Apollodorus’ opinion, the original work. 

7. It is clear that Theophrastus was relatively well informed 
the astronomy, meteorology, and anthtopogony of Anaximander 
Yet on his arche Theophrastus was evidently vague. This is 

suggested (4) by the inadequacy of his account of the nature of 


30 See the index of Heraclitus, the Cosmic Fragments, s.v. “Book? and “Theo 
phrastus’. Whether Heraclitus himself ever ‘wrote a book’ in the usual sensé 
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76 dzretpov; (b) by what I have proposed to be a misinterpretation 
of the fragment; and (e), perhaps, by the apparently puzzled 
phraseology in Pseudo-Plutarch’s version of Theophrastus, on the 
subject of Anaximander’s cosmogony: [Plut.] Svromateis 2 not 
Sè 76 èx To didiov yovipov Peppob Te Kai Yuxpod Kara Ti yéveow 
roide TOD Kdopov dmoxpiOAvar Kal Twa ek tovtov ddoyds ofaîpav 
mepipuivat ... 

These considerations indicate that we are not entitled auto- 
matically to assume that prose works written in Ionia in the sixth 
or early fifth century were still available in their entirety to 
Theophrastus. In the case of Anaximander I would suggest that 
what Theophrastus might have had in front of him was not a 
complete book but a collection of extracts, in which emphasis 
was laid upon astronomy, meteorology, and anthropogony 
rather than upon the nature and significance of 76 dmeipov, which 
might always have seemed confusing. In respect of his arche, 
indeed, Anaximander must assuredly have been considered obso- 
lete and unimportant by the end of the fifth century. The extant 
fragment could be quoted by Theophrastus, of course, because 
it really came among the cosmological-meteorological extracts. 


XIII 


THE PYTHAGOREANS AND 
GREEK MATHEMATICS 


W. A. Heidel 


HISTORIANS are not agreed regarding the relevancy of the 
history of mathematics to the general history of science and 
philosophy. While Zeller treated it as negligible, except asi 
mathematical concepts entered expressly into a system, some 
recent historians have regarded it as far more important, some) 
going so far as to assign it to a leading role in the story, AU 
story, of course, requires a hero, and Pythagoras would naturally” 
play that part, were it not for the critical examination of the” 
tradition that began, say, with the publication of Zeller’s monu= 
mental work. In default of so imposing a figure, historians now 
tend to fall back upon the ‘Pythagoreans’, as one might tell the 
story of a nation as that of a reigning dynasty; for the Pytha= 
goreans ate conceived as the mathematicians par excellence Of 
Greece down to the middle of the fourth century B.C. 

Obviously this view has certain formal advantages, which it 
is not necessaty to emphasize. Moreover, the candid student will 
gladly acknowledge that the concentration on mathematics that” 
favours and accompanies this point of view has been fruitful in 
many ways. To be sure it is no uncommon observation that the 
positive contribution of any discussion is apt to be incidental 
and nearly or quite independent of the preconceived notion as tof 
the angle from which the subject should be approached. It is 
important, therefore, to determine with what right and in what | 
measure the critical historian may single out the Pythagoreans as 
especially worthy of playing the leading role, even if one grants, 
the pre-eminent importance of mathematics. 

Though our present concern is with the Pythagoreans as 
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mathematicians, one cannot altogether ignore certain data on 
which historians rely as evidence of scientific achievements on 
the part of Pythagoras himself. In this regard contemporary 
evidence, which we should value highly, is negligible when 
closely examined. Xenophanes alluded to his belief in the trans- 
migration of souls, significant in reference to his religious views, 
but of philosophic importance only on certain assumptions that 
we have no right to make for Pythagoras himself. Much is made 
of a statement of Diogenes Laertius! that Xenophanes denied 
that God breathes, it being assumed that he was rejecting the 
Pythagorean doctrine, attested by Aristotle,? that the cosmos 
inhales time and empty space from the surrounding infinite, If 
one adopts this view one does so in spite of several important 
considerations. For, first of all, the authority of Diogenes is 
not in itself great, and the passage in which the statement occurs 
is confused and in part certainly inaccurate, since it asserts that 
Xenophanes held the doctrine of the four elements. This alone, 
without other considerations, suffices to show that we have His 
do with a source on which one may not well rely. However, 
assuming that Xenophanes really said that God does not breathe, 
it is not necessary to suppose that he had a philosophical state- 
ment to the contrary in mind. He presumably had in mind rather 
the popular anthropomorphism; for he said that God in no wise 
resembles man, either in body or in mind—He is all sight, all 
hearing, all thought.’ That implies that God has neither eyes nor 
ears. Why should He have lungs? The reference to Pythagoras 
presupposes that Xenophanes identified God with the cosmos, 
an assumption that rests on a dubious interpretation of a state- 
ment by Aristotle;4 but even if one accepts that interpretation 
as true, there is as good reason to think that he was criticizing 
Anaximenes as Pythagoras. 

Heraclitus also referred to Pythagoras, but in ways that do 
not warrant one in supposing that he thought of him as in any 
TIX. 19, 
spe 213 b 22 ff., Frag. 201 Rose, 

a a Diogenes apparently presupposes this context, for it continues 

Porin ban BE $póvouw xal dibior. | 

et w ae b 24, es ray Shov oùpavòv doPNipas rò &v eval dou rv Bedv. 
he fact that the Laurentian omits rév Bedv, the word droßhépas 


Tai i i 
Ter: questions. It is natural to suppose that here, as at 991 a 23, it means 
ing at a model’, the usual meaning in Plato. 


* 
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sort concerned with science or mathematics. “Learning of many 
things,’ he says,’ ‘teacheth not understanding, else would it haye 
taught Hesiod and Pythagoras, and again Xenophanes and 
Hecataeus.’ Another fragment,® of doubtful authenticity, asserts 
that Pythagoras practised inquiry more than all other men, and 4 
constructed for himself a wisdom that was only a knowledge of © 
many things and an imposture. One suggestion of the text, as 
it has come down to us, is that Pythagoras culled his wisdom 
from many books. That might indeed be true, but what we 
otherwise have grounds for believing regarding him would hardly 
suggest it. The only real clue to the meaning of Heraclitus is ~ 
the company in which he places the sage; and one will hardly 
contend that it suggests scientific inquiry in the sense in which 
it was practised by Pythagoreans in later times. Certainly it is 
difficult to associate the imposture charged to him with mathes 


practice of counting with pebbles as originating with Pythagoras, 
No doubt odd and even numbers, square and oblong figures were 
almost as old in his day as they are in ours. To make plausible 
a reference to a particular thinker it does not suffice to point out 
something that was presumably the common property of many, 
if not most men; what one has a right to require is somet i 
distinctive, for example, in the connection of ideas. 

When one comes to Alcmaeon the case is not quite so simples 
There is no doubt that he was a physician of Croton, wht 
according to tradition Pythagoras first established his Ord 
Of the date at which the medical school! of Croton origina 
we have no definite knowledge, though certainly it existed before 
the arrival of Pythagoras; neither is it certain whether it had # 
filiation to any other school, though a relation to the Cnidian 


5 Frag. 4o Diels, tr. Burnet. 6 129. 7 Frag. 2 Diels. | 
8 This term, commonly used, is apt to prove misleading. We must not £ 
of an organized society in the sixth century. Wherever there were physi 
who taught their art to their sons or to others whom they approved, 
was a ‘school’. 
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not improbable. As a physician Alemaeon would most naturally 
derive whatever medical or physiological presuppositions he 
made from the school to which he belonged, and there is the best 
of evidence for the belief that in his time as well as later a 
physician was generally interested in such scientific researches 
as were being pressed, as the employment of Democedes and 
Ctesias by the Kings of Persia well illustrates. Alcmaeon dedicated 
his treatise to three men reported to have been Pythagoreans, 
but about whose attainments and achievements we know little 
or nothing. We may assume, therefore, that he was at least on 
intimate terms with members of the Order, as would be natural 
in any case since all concerned presumably belonged to the 
intellectually more conspicuous group of citizens. This associa- 
tion need not of course imply any formal relation to the Pytha- 
gorean Order, nor does it afford any grounds for attributing to 
it any special interest or direction of research considered as a 
whole. Later tradition, to be sure, regarded Alcmaeon as a 
Pythagorean, and that view is still generally accepted. So far 
as one can see, this assumption can be justified only by a state- 
ment in Aristotle’s Metaphysics which, however, proves upon 
examination to be at least very dubious. After speaking of 
certain Pythagoreans who set up a table of ten pairs of contraries 
—limited and unlimited, odd and even, etc.—he proceeds,’ 

In this way Alcmacon of Croton seems to have conceived the matter, 
and cither he got the view from them or they got it from him; for he 
expressed himself similarly to them. For he says most human affairs 
go in pairs, meaning not definite contrarieties such as the Pythagoreans 
speak of, but any chance contrarieties, e.g. white and black, sweet and 
bitter, good and bad, great and small. He threw out indefinite sugges- 
tions about the other contrarieties, but the Pythagoreans declared 
both how many and which their contrarieties are, 


In justice to those who regard Alcmaeon as a Pythagorean it 
must be added that this version of Aristotle’s statement omits a 
clause asserting that he was young) in the old age of Pythagoras, 
which is found in some good manuscripts but wanting in the 
best. I fully agree with Ross in bracketing it, not only because 
it is omitted by the Laurentian and is quite ignored by Alexander 
and is besides otherwise contrary to the usage of Aristotle, but 
because the text of the MSS. that contain the clause is imperfect, 
° Metaph. 986 a 26 ff., tr. Ross. 
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since it does not give the inevitable word ‘young’ (véos). This 
seems to me strongly to suggest that we have here a marginal 
note carelessly embodied in the text. One may even conjecture 
with some confidence the source of the marginal note; for it 
may well be derived from Porphyry’s Life of Pythagoras (c. 104), 
where a long and ill-assorted list is given of the most ancient 
Pythagoreans who were contemporaries or pupils of Pythagoras, 
young in his old age (cvyypovicavres Kal palnredoavres 7H 
Tlubayépa npeoßóry veo), including Alcmaeon. If that were true, 
one readily understands why Alexander could not take account 
of it. f 

Now, if we consider the matter more in detail the data regard- 
ing Alcmaeon fail to give us much real information. Aristotle, 
on this view, affords no indication of his date, and Porphyry is as 
always, except where we can certainly make out his authorities, 
quite untrustworthy. In this instance he groups as contemporaries 
and personal pupils of Pythagoras, along with Alcmacon, such 
men as Philolaus and his pupil Eurytus as well as Lysis, the 
teacher of Epaminondas, who must be dated near the turn of 
the fifth and fourth centuries. Furthermore it is natural to infer 
that Aristotle had no knowledge whether Alcmacon was actually 
a member of the Pythagorean Order; and the way he speaks of 
the possible relation of their respective doctrines is quite non- 
committal. To this one must add that from Zeller onward the 
consensus of scholars has strongly tended to regard the table off 
ten contrarieties as a relatively late creation of certain Pythago= 
teans. It is clear, then, that Alcmaeon affords no criterion for 
determining what is early and late in Pythagoreanism. 

What he had in common with certain Pythagoreans of und 
known date is, according to Aristotle, a tendency to look upon 
things as characterized by contraries. Just why Aristotle should 
have thought it necessary to ask whether such a natural point 
of view had been borrowed by either from the other remains 
a profound mystery, because he himself had emphasized the 
tole of certain contrarieties in the thought of the Ioniansy 
especially Anaximander. Not to mention the common G: 
practice of setting one state in contrast to its opposite,’ it was 
10 See Burnet, Early Greek Philosophy,? p. 8. Heraclitus only emphasizes what 
was a common Greek point of view. His merit lies in his attempt to recon 
the oppositions which everyone felt. 
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inevitable that Alcmaeon as a physician should concern himself 
with such phenomena as heat and cold, the opposite effects of 
summer and winter on his patients. If there was anything dis- 
tinctive of either Alcmaeon or Pythagoras in this respect we 
have no knowledge of it. Burnet, to be sure, in his notes on 
Plato, Phaedo 86 b f., would have us believe that the doctrine 
was Pythagorean, though the special form of it there set forth 
must have been influenced by Empedocles and the Sicilian 
School. What one may infer from Aristotle’s statement is perhaps 
only that he was aware that Alcmaeon was sometimes regarded 
as a Pythagorean or, because of the dedication of his book, in 
close touch with the Order, but that he was not prepared to 
commit himself on the question of their relations, That, at least, 
appears to have been his general attitude towards the Pythagorean 
tradition as we see it reflected in the works of his maturity. 

Our present concern being with the history of Greek mathe- 
matics and the role played by the Pythagoreans in it, it is clear 
that so far what we know about Alcmaeon throws no light on the 
subject. It is true that in the Pythagorean table of contrarieties 
there are several pairs of mathematical concepts; but none of 
these is attested for Alcmaeon, and the uncertainty respecting 
his date and that of the table deprives the question of all possible 
evidential value, The same is obviously true of the only other 
datum that may be thought to have a bearing on Pythagorean 
science. Aetius states! that certain mathematikoi, presumably 
Pythagoreans, held that the planets moved in a sense contrary 
to that of the fixed stars, i.e. from west to east, and that Alemaeon 
agreed with them. While this would not directly throw light on 
Pythagorean mathematics, if accepted and interpreted as implying 
that the theory of the mathematikoi was at least as old as Alemacon, 
it would confirm one’s belief in the scientific interest of Pythago- 
teans at a date presumably before the middle of the fifth century. 
The character of the text of Aetius, however, is such as hardly 
to warrant one in accepting the statement as a fact or in so inter- 
Preting it, if it were true; for Aetius is lavish of statements about 
Pythagoras that sober criticism must reject, and perhaps the 
earliest dependable evidence regarding the date of Alcmaeon 
comes from Greek medical writers of the ‘Hippocratic’ and 


i 
S Il. 16, 2-3. The other astronomical views attributed to Alcmacon ate, as 
lurnet, EGP3, p. r10, n. 1, truly says, extremely crude, 
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Sicilian schools in the latter half of the fifth century. The eatliest — 
of the ‘planets’ (excluding sun and moon) mentioned are the 
morning and evening stars, the discovery of their identity being 
attributed to Parmenides or to Pythagoras. Disregarding the | 
latter, it is possible that the former actually referred to their 7 
identity. As for the supposed retrograde motion of the planets, 
including sun and moon, we know that Plato in the Laws still 
thought it worth while to declare that it was false. We are toldi 
that Anaxagoras and Democritus held that all the stars moved’ 
from east to west. On the other hand Plato in the Timaeus and the 
myth of Er in the Republic represented the planets as moving: 
from west to east. It may very well be true, therefore, that the 
notion was originated or at least held by Pythagoreans. d 

It is certain that Plato and his school owed much to 
Pythagoreans, and that Socrates had among his associates men 
who were somehow affiliated with them. It was, however, a 
revived Pythagoreanism in both cases, and many questions tha 
cannot be confidently answered arise in connection with it. 
the surface it would appear that the associates of Socrates wet 
chiefly concerned with religious and moral problems, w 
Plato and his school debated mathematical questions with Py 
thagoreans. This appearance may be deceptive. In any case, as 
we shall presently see, it is difficult if not impossible for the most 
part to distinguish between what is Platonic and what is Pythago 
tean. Above all, we obtain from Plato no certain criteria by 
which one could differentiate between the fifth and the fourth 
centuries in Pythagorean thought. Since the revived Pythago= 
reanism died out at the end of the fourth century one turn 
expectantly to Aristotle and his pupils for information, the more 
hopefully because Aristotle and his school diligently studied the 
earlier history of the several sciences. There were, however 
marked differences among them, and unfortunately AristoxenUs) 
of Tarentum, who was most deeply interested in Pythagoreanism) 
appears in general to deserve little confidence. It seems probable 
that he was responsible for a good deal that is reported by latet 
writers. 

To begin with Aristotle, there are those who confidently cite 
statement made by Apollonius, a writer not earlier than 
second century B.C., in his Historiae Mirabiles, 6: ‘After the 
(sc. Epimenides, Aristeas, Hermotimus, Abaris, Pherecydes) 
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came Pythagoras the son of Mnesarchus. At first he busied him- 
self with mathematics, i.e. with numbers, but after a time 
he did not refrain from the miracle-working of Pherecydes.’ It 
will be noted that at best we have here witness to concern about 
numbers on the part of Pythagoras, entirely credible in itself, 
put giving no real information, because we ate left in the dark 
regarding the way he was supposed to deal with numbers. So 
much might probably have been said of any man at the time. 
The circumstance that makes it worth while to cite the remark 
js that it is supposed to be derived from Aristotle, who would 
presumably mean that Pythagoras already began the speculations 
about numbers mentioned as characteristic of Pythagoreans in 
his extant treatises. There is, however, no reason whatever to 
think that the statement derives from Aristotle," who is expressly 
cited only as authority for several statements in the sequel. It is 
interesting, however, to note that from the context it would seem 
to follow that Pythagoras took up Miracle-working after the 
fashion of Pherecydes after arriving at Metapontum, whereas 
his occupation with numbers would thus have begun (and 
ended?) in Ionia.14 This would be poor evidence for Pythagoras 
and his Order as the prime movers in the study of mathematics 
among the Greeks. We may confidently dismiss this datum as of 
no significance. Elsewhere Aristotle attributed not a single 
scientific achievement to Pythagoras. Apollonius is known to 
have quoted as genuine works admitted to be falsely attributed 
to Aristotle, and in the present case, where no authority is 
actually cited, it is more likely that he derived the notion from 
Heraclides of Pontus or a similar source. It is characteristic of 
a certain kind of the search for sources that this particular state- 
ment should be attributed to Aristotle simply because it precedes 
several others expressly referred to him. There is no doubt 
that he had written a special treatise about the Pythagorean 


kal is here, as often, defining. 

13 Rose includes it in Aristotle, Frag. 191. 

14 The supposed connection of Pythagoras with Pherecydes is referred by 
some to his earlier, by others to his later years. Iamblichus, Vit, Pyth, 184, 
represents Pythagoras as returning from Italy to attend him in his last illness. 
This is very improbable, Whether this statement derives from Aristoxenus, 
who said that he buried Pherecydes in Delos (Diogenes Laertius, i, 118), is 
Not certain, though not improbable. 
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doctrines,'s but there remain some difficult questions regarding 
its scope. 


Perhaps the most precise statement regarding the date of the 


Pythagoreans known to Aristotle occurs in the Metaphysics: 
‘Contemporary with these philosophers and before them the 
Pythagoreans, so-called, devoted themselves to mathematics; 
they were the first to advance this study, and having been brought 
up in it they thought its principles were the principles of all 
things.’ Of the nature of this study we shall speak presently; 
for the moment we are concerned chiefly with the temporal 
relation of the Pythagoreans, It seems clear that the philosophers 
to whom they were to be compared as to date were Leucippus 
and Democritus, who had just been mentioned, not the entire 
series of thinkers previously enumerated. Unfortunately the 
statement leaves much to be desired, because it is very vague, 
Assuming that Aristotle meant that the Pythagoreans were con- 
temporaries of both Leucippus and Democritus and in part 
earlier than either of them, the time indicated might extend from 
a date before the middle of the fifth century far into the fourth, 
That is doubtless true as to the later period, and it may have 
been the case so far as the earlier date is concerned; but it is 
not certain that Aristotle meant to say just that. It is quite 
possible that he meant that the first ones were contemporary with 
Leucippus and earlier than Democritus, for his expression is 
singularly wanting in precision. What does he imply in saying 
that they were the first to advance the study of mathematics? 
Conceivably he might have meant that the study long antedated 
them and that their merit lay in notably advancing it; but if 
so, one leatns nothing from him that one could not safely infer 
from a general knowledge of Greek civilization, which had 
already attained a high degree of advancement. Again, the state- 
ment that they had been brought up in the study implies either 
that it existed as such before they took it up, or that those who 
advanced it were not the earliest Pythagoreans. At all events 
careful attention to Aristotle’s statement actually assures us that 
in the latter part of the fifth century Greek mathematics had 
attained considerable development, which the Pythagoreans were 
credited with promoting. The precise date would then depend” 
on that of Leucippus, which is unknown, 

15 Metaph. 986 a 12. 16 Ibid., 985 b 23°. 
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Another statement similarly vague also occurs in the same 
work. ‘Socrates,’ we are told,'7 ‘occupied himself with the 
excellences of character, and in connection with them became the 
first to raise the problem of universal definitions—for in the 
realm of physics the problem was only touched on by Democritus, 
who defined, after a fashion, the hot and the cold;!8 while the 
Pythagoreans had before then treated of a few things, whose 
definitions'® they connected with numbets—e.g. opportunity, 
justice, or marriage.’ We may ignore the reference to definitions 
by predecessors of Socrates, as they were not definitions at all 
in the logical sense; but it is worth noting that Aristotle at least 
affords no comfort to those who attribute definitions of geo- 
metrical terms to Pythagoreans before the time of Zeno, What 
interests us here is that Socrates is dated after Democritus and 
the Pythagoreans are set down before the latter. If this order is 
accepted as historically true, the occupation of Socrates with 
universal definitions must be referred to his last years, and the 
Pythagoreans who proposed the identification of concepts like 
justice or marriage need not have been earlier than the last third 
of the fifth century. 

In many passages Aristotle either expressly couples Pythago- 
reans with Plato or Platonists or else makes statements that may 
sometimes apply to both and sometimes distinguish between 
them. Doubtless in his lectures he would make it clear to whom 
he specifically referred; we cannot always distinguish, and even 
his ancient commentators were often at a loss. What this means 
is at once obvious. For Aristotle the Pythagoreans were generally 
of interest chiefly because of their relation to the teachings of 
the school of Plato in which he was brought up. The subjects 
of prime importance to him were those debated in the Academy, 
while he belonged to it, and between him and the leading 


17 Metaph. 1078 b 17 ff., tr. Ross. art 
18 Aristotle apparently refers to such things as the description of the fire 
atoms as little spheres. 

19 CF, Metaph. 985 b 29, 987 a 19 ff, It is curious that Aristotle should regard 
such identifications as definitions. One should expect him somewhere to 
refer to the definition of mathematical terms, e.g. such as are required in 
geometry, but he never does so, At best the statement, Eth. Nic, 1132 b 21 ff, 
‘ipitovro yap dads 76 Bixaov rò dvremerovOds dw might be compared with 
attempts of interlocutors in Platonic dialogues. See in general, De Part. An. 
642 a 24 ff. 
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Platonists, after he had set up his own school. As has already 
been said, we are frequently unable to assign the various views 
to their advocates, just because those who heard his lectures 
were presumably themselves engaged in the debates and hardly 
needed to be told whose views were being criticized. Though 
we cannot hope to go far in solving the historical and personal 
questions involved in these discussions, a general presumption 
does seem to be created by this state of the record. Whatever | 
may have gone before (the very point that chiefly concerns us 
at the moment) it is difficult to accept the view, now tacitly 
assumed by some scholars, that the debates in the Academy, 
during Aristotle’s connection with it, were chiefly concerned with ~ 
Pythagorean theories and definitions proposed a century or more 
earlier, When in search of teachings that might seem to fore- 
shadow his own doctrine Aristotle was often compelled to re- 
interpret the record, not only in regard to the four kinds of 7 
causation but also in regard to other matters. One might easily ~ 
point out instances where a rather primitive doctrine is set into 
a very different light because the point of view had radically i 
changed. Unless one bears this in mind one is likely to mis- 
conceive entirely the historical development or at least to build 
a structure of unverifiable and improbable hypotheses. 

So far as concerns the chronology of Pythagorean mathe=" 
matics it seems to be clear that Aristotle docs not warrant us ini 
going beyond the middle of the fifth century. Of course onet 
may conjecturally go much farther back, and many have done so 
and doubtless will continue to do so. That is a privilege any 
scholar has, provided he is himself aware, and keeps his readers 
aware, of the basis of his statements. We have therefore to 
consider the view of the Pythagorean mathematics as Aristotle 
saw it, It is surprising how little positive information he gives 
us on this head, and some of his definite, and repeated, state= 
ments are open to the justifiable suspicion of actual misrepre- 
sentation. f 

His most general statement?° tells us that the Pythagoreans 
were the first to advance the study of mathematics. He does 
not say what he means by the term, but it is natural from the 
context to infer that he was thinking principally of their preg 
occupation with numbers. They thought numbers, as the first 
20 Metaph. 985 b 22 ff. 
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principles of mathematics, were the principles of all things. 
Because they saw in numbers resemblances to things about them, 
and because the attributes and ratios of the musical scales could 
be expressed in numbers, and all other things were modelled after 
numbers, they thought the elements of numbers were the ele- 
ments of all things and that the whole heaven was a musical 
scale and a number, As for the elements of number he elsewhere?! 
tells us that they were the odd and the even, or the limited and 
the unlimited. The examples he gives of the way in which they 
noted resemblances in numbers to parts of the heavens and how 
they identified numbers with certain abstract concepts do not 
add to our knowledge of mathematics, but rather suggest that 
their method was fantastic and futile, as were the ‘definitions’ 
he mentions. If these were the best they could offer, they required 
little serious attention, and there would be no reason to suspect 
that their geometry afforded examples of terms properly defined. 
The same may be said of his report regarding the nature of the 
One and of the Infinite.2# We are repeatedly told that they 


21 Metaph. 986 a 18. 

22 Aristotle repeatedly says that the Pythagoreans, like Plato, regarded the 
One (zò &) and the Infinite (rò drepov) as substance and not as attribute, and 
yet divided the latter (Phys. 203, a 4-6; 204 a 20-34; cf. Metaph. 987 a 134; 
1001 a 3 ff.; 1053 b 9-16). One wonders what basis there was for his state- 
ments so far as the Pythagoreans were concerned. Possibly he was trans- 
ferring Platonic expressions to them. One suspects that he had only the 
expressions 76 & and rò drapov to go on, and interpreted these as implying 
the substantial existence of the One and the Infinite apart from any entity of 
which they might be predicated. ‘This interpretation might well be captious; 
for, when he professes to cite an actual opinion of theirs, he says (Metaph. 
1091 a 13 ff., tr, Ross), ‘There need be no doubt whether the Pythagoreans 
attribute generation to them (i.e. things) or not; for they obviously say that 
when the One had been constructed (whether out of planes or of surface or 
of seed or of elements which they cannot express [rather, about which they 
don’t know what to say]), immediately the nearest part of the Infinite began 
to be constrained [rather, reading eloe(Axero, “inhaled””) and limited by the 
limit.’ Whatever their /anguage might imply, it is fair to assume that they 
thought of the Infinite, not as a substance, but as an attribute of something 
that could be inhaled, say breath, or air. Cf. Diels, Vorsokr.s, I, 460, 4 ff. The 
Passage above enclosed in parentheses is explained by Metaph. 1080 b 20, 
Gnas è rò mpârov êv avvéorn čxov péyeðos, dzopelv éolxaow. In any case, 
whatever basis he had for the supposition that the One and the Infinite 
Were substances seems to have referred to cosmology, and so had reference to 
mathematics only on the assumption that she cosmos was actually constituted of 
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knew only one kind of number, the ‘mathematical’ or abstract, 
but that it also had magnitude, or was spatial. Aristotle is appar- 
ently puzzled by this contradiction, and it is difficult to believe 
that any one consciously held these contradictory views regarding 
the same thing. One is tempted to think that Aristotle combined 
two classes of expressions, (1) those relating to mathematics and 
(2) those used in their cosmology. In their reckonings and in 
their theory of numbers the numerals they employed were 
naturally those used by everyone else, whether or not they were 
expressly characterized as abstract. The difficulty, real or facti- 
tious, arose from their use of numbers in cosmology. Here the 
different way in which Aristotle represents their views raises the 
question whether he does them justice, for it is hardly possible 
to regard as synonymous the statements that the concrete things 
are made of numbers and that they display resemblances to or 
are imitations of numbers. There are, of course, ways in which one 
may explain the different statements without impugning Aris- 
totle’s veracity or the fairness of his interpretation; but, when 
all is said, there remains a reasonable doubt as to the actual views 
of the Pythagoreans that is not removed by referring to the 
figurate representation of numbers or to the practice of Eurytus. 
It is more to the point to note that in any case this practice of 
Eurytus makes it impossible to distinguish between early and 
late conceptions of numbers among Pythagoreans. To say, as is 
sometimes said, that Eurytus ‘still’ used the primitive method 
merely begs the question. We know that, as the pupil of Philo- 
laus, he was approximately contemporary with Plato. 

In all this we discover little that goes beyond the concern 
of the Pythagoreans about numbers, The table of ten contrarieties 
contains several mathematical terms, but they may all relate to 


numbers rather than to geometry. The same is true of the musical | 


intervals and concords and of the harmony of the spheres. As 
for Pythagorean geometry proper, in which historians of mathe- 
matics are naturally most interested, there is, so far as I can see, 
no certain reference to it in Aristotle. One naturally thinks of 


the proposition that the square on the hypotenuse of a right- 


numbers, In so far as the Pythagoreans meant that to be taken quite literally, 
his argument would of course hold good; but it throws no light on theis 
mathematical conceptions, 
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angled triangle is equal to the sum of the squares on the other 
two sides, which no one, probably, doubts that we owe to the 
Pythagoreans; but, in the first place, though Aristotle alludes to 
it he does not say that it was Pythagorean, and secondly he 
states the matter as concerned with numbers, using it as an 
example of demonstration by a reductio ad absurdum: the proof 
that the diagonal is incommensurable results from the fact that 
odd must be equal to even numbers. He speaks of Pythagoreans 
as earlier than Plato, but he provides no criterion by which to 
distinguish later from earlier or to determine the age of a single 
achievement. 

When we come to his pupil Eudemus, who wrote the history 
of the mathematical sciences, we naturally have great expecta- 
tions. Unfortunately little remains of his work, and that little 
has in part to be reconstructed from late sources. In the re- 
construction, moreover, due care has not always been taken to 
avoid unjustifiable assumptions; for it does not follow from the 
fact that the later tradition dealing with the history of mathe- 
matics ultimately depends on Eudemus that it did not suffer 
additions as well as losses. The situation here seems to be quite 
parallel to that of the doxographic tradition which ultimately 
derives from Theophrastus, for it is plain in the latter case that 
the phase represented by Aetius was strongly influenced by the 
school of Posidonius, who followed the Stoic practice of ‘accom- 
modation’ or assimilation of earlier to later doctrines. We 
know, for example, that Posidonius thought that Parmenides 
knew the geographical zones.24 When it is reported?5 that Py- 
thagoras and Parmenides regarded the earth as spherical, it is 
obvious that these views go together. Since every other indica- 


23 Anal. Pr, 41 a 26, 

2 Strabo, i. 94, repeated by Aëtius, iii, 11, 4. Adtius, ii. 12, 1, says that 
Pythagoras and his followers knew the five celestial zones. This looks like 
another inference to Pythagoras from (late) Pythagoreans, such as we might 
expect Posidonius to make, Aëtius, ii. 24, 9, even attributes the notion of 
zones to Xenophanes. 

35 Diogenes Laertius, viii, 48; ix. 21. From the former passage it seems clear 
that Theophrastus merely said that Parmenides (first?) used the term 
orpoyyiy as describing the form of the earth. Though it may mean spherical, 
it need not be so interpreted, because it is used in the description of the earth 
by Diogenes of Apollonia, who thought it a circular disk. Favorinus was the 
authority of Diogenes Laertius. 
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tion points definitely to the conclusion that the sphericity of 
the earth was first proposed about the end of the fifth century, 
one has good reason to suspect that we have in these statements 
an example of the historical method of Posidonius, of which 
Galen gives us a good illustration, He says?6 that Posidonius 
ascribed the doctrine of the tripartite soul to Pythagoras, ‘in- 
ferring it from what some of his disciples have written, though 
no treatise of Pythagoras himself has survived to our time’, 
There being no evidence of Pythagorean writings before the time 
of Philolaus,?7 who lived at most a generation before Plato, the 
Pythagoreans on whom he relied dated presumably from the 
fourth century or later, and it is not even necessarily implied 
that these attributed the doctrine in question to Pythagoras, 
Probably Posidonius metely found the doctrine stated by some 
Pythagorean and from its source inferred that Pythagoras him- 
self had held it, because, as he thought, his followers religiously 
adhered to his views. 

It is obvious to any critical student that the reports of Aétius 
regarding Pythagoras and the Pythagoreans are so compounded 
of earlier and later data that they are for historical purposes 
entirely useless except as they can be checked by reference to 
others that inspire greater confidence. This does not, of course, 
mean that Posidonius himself is to be credited with every state- 
ment about Pythagoras and Pythagorcans in Aëtius. It is enough 
for our purposes to know that his method has infected the mass. 
It is important to bear this in mind in dealing with the history 
of mathematics, which, as has just been said, derives ultimately 
from Eudemus, as the doxographic tradition derives from 
Theophrastus. There is good reason to suspect that the former 
was subjected to the same influences as the latter. Tannery made: 
out a strong case for the thesis that the summary account of the 
development of Greek mathematics given by Proclus was directly 
or indirectly derived from Geminus, and we chance to know 
that Geminus wrote a commentary on Posidonius. ‘These facts 
suffice to cast suspicion on the statement of Proclus regarding 
the mathematical achievements of Pythagoras, which owe their 
supposed authority to the presumption that they derive from 
Eudemus. While there are many historians who hold that views 


26 De Hippocr. et Platone, p. 478. 
27 Demetrius Magnes ap. Diogenes Laertius, viii, 85. 
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jt has been rejected of late by several leading scholars. That it 
may be questioned is enough for our present purpose. I may 
add, however, that in my opinion it is certainly not derived from 
Eudemus. There is, in fact, no satisfactory evidence that Aristotle, 
udemus, or Theophrastus attributed a single scientific achieve- 
ment to Pythagoras himself: such things they always referred to 
“Pythagoreans’. If other members of Aristotle’s school represented 
Pythagoras as the originator of the interests that marked the 
scientific pursuits of his Order, it becomes a pertinent question 
why they did so. We should be especially grateful if we could be 
quite sure that it was really Dicaearchus, one of the best pupils 
of Aristotle, who said?8 of Pythagoras: 


What discourses he held with his associates, no one can affirm, for 
they observed exceptional silence. Nevertheless what is best attested 
by all is, first, that he said that the soul is immortal; next, that it 
migrates into other species of living beings; and in addition, that 
according to certain periods the things that once were come about 
again, and nothing is absolutely new; and that all beings that have 
souls must be considered akin, For it seems that Pythagoras was the 
first to introduce these beliefs into Greece. 


Proclus, then, after saying that Thales first went to Egypt 
and thence introduced geometry into Greece, himself discovering 
many propositions and preparing the way for his successors to 
discover the principles of many others, approaching some solu- 
tions in a more general (i.e. abstract), others in a more visual 
manner, and saying that Mamercus, the brother of the poet 
Stesichorus was mentioned?® as having interested himself in 
geometry, proceeds:3° ‘Following these Pythagoras converted 
geometrical philosophy! into the form of a liberal education, 
contemplating its principles deductively and investigating its 
theorems in an immaterial and rational way. It was he who dis- 
covered the theory of proportions (?) and the construction of 
the (five) regular solids.’ As I have already said, I cannot believe 


28 Porphyry, Vit. Pyth., 19. Diels (Vorsokr.5, I, 100, 36 ff.) holds, with most 
scholars, that this statement is part of the text which Porphyry refers to 
Dicaearchus (c. 18). 

2 This expression suggests Proclus’ dependence on general literature rather 
than on a serious history of mathematics. 

2° In Eucl., p. 65, 11, Friedlein (ed.). 

3! Eudemus would hardly have used this expression, 
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that this truly represents Eudemus, however much in detail may 
have been ultimately derived from him. Judging by what we 
otherwise know of him we may be sure that he did not so speak 
of Pythagoras; but he may have characterized the method of the 
Pythagoreans in some such terms, which seem to reflect the ideals 
of Plato as set forth in the Republic. Even so, however, the 
method of (Pythagoras or) the Pythagoreans, as here described, 
does not differ essentially from that attributed to Thales. We know, 
to be sure, that Eudemus did credit Thales with the knowledge 
of certain fundamental propositions of geometry; but it is plain 
that his knowledge of them was inferred from feats with which 
tradition credited him. The question naturally arises, since we 
have here no verbatim quotations from Eudemus, whether he 
attributed these discoveries to Thales unconditionally or merely 
said that he must have known the propositions if the traditions 
were true. Either view is, of course, possible. In any case, however, 
the statement of Proclus and the known inferences of Eudemus 
make it certain that the mathematical tradition did not regard 
Pythagoras as the founder of the science in Greek lands. One must 
add that the statement that Pythagoras discovered the construc- 
tion of the cosmic (Platonic) solids is certainly not true. The 
laboured efforts of certain scholars to find some justification for 
it are based on the indefensible view that we are here dealing 
with Eudemus rather than with Proclus. If the latter’s immediate 
source was Geminus we may really have to thank Posidonius for 
the view generally accepted by historians of Greek mathematics, 

We are fully justified, then, in disregarding the supposed 
testimony of Eudemus to the mathematical achievements of 
Pythagoras; but of course that does not eliminate the Pythago- 
reans. If we take the statements of Proclus as applying to them, 
we have essentially the same view as we obtain from Aristotle, 
But Eudemus, fortunately, compensates us for the loss of spuri- 
ous data regarding the founder by giving precious information 
about specific achievements of those who called themselves Py 
thagoreans. It is not necessary for our present purpose to review 
and evaluate the precious data of Eudemus as reported by 
Proclus in his Commentary on the Elements of Euclid. That may 
safely be left to more competent mathematicians. It is only 
necessary to emphasize the need of guarding against the same 
32 Diels, Vorsokr.5, I. 79, 8 f. 
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temptation to which Eudemus may have succumbed—the temp- 
tation to infer too much from what we may safely accept as fully 
attested. If that precaution is fully observed we arrive at a body 
of propositions and demonstrations at least as early as Eudemus 
and presumably earlier. One wishes that one might add that all 
this body may be certainly referred to the time before Hippocrates 
of Chios,33 who is said to have written the first Elements of Geo- 
metry; for then we should have an approximate terminus ante quem. 
Obviously this cannot be done, because there were Pythagoreans 
who lived contemporary with and after him, and we know almost 
nothing about the contents of his treatise. 

To sum up the situation, we may say that from Aristotle and 
Eudemus we learn that from the middle of the fifth century on- 
ward there were Pythagoreans busily and fruitfully occupied 
with mathematics, especially with the theory of numbers and 
geometry. Between the middle of the fifth century and Aristotle 
there are a few data of considerable importance; but about the 
part played by Pythagoreans (excepting the specific achievements 
mentioned in Eudemus, all without dates or names of individual 
geometets) we have no satisfactory evidence, It is one of the 
most singular facts in the history of Greek thought that individual 
Pythagoreans ate rarely mentioned except by later writers whom 
one has every reason to suspect. Aristotle, indeed, mentions among 
others Hippasus, but only to say34 that he, like Heraclitus, made 
fire the material cause. Whether he wrote a book or not we do 
not know, but we incline to doubt it because it is expressly stated 
that he did not3s and that Philolaus was the first Pythagorean to 
do so. Even if he did, however, we should infer from Aristotle’s 
reference that his book did not deal with mathematics. In later 
times he became the Judas of the Order, who betrayed his 
master’s secrets and was deservedly destroyed by the gods. He 
obviously cannot afford firm footing for a reconstruction of the 


33 There exists no evidence for his date, which is commonly put about 
450 3.c. This seems to me too early; on the other hand Erich Frank, Paton 
und die sogen. Pythagoreer, p. 227, probably goes too far in the opposite direc- 
tion in saying that he lived scarcely before 400. 

% Metaph. 984 a 7. Theophrastus (Diels, Vorsokr.s, I. 109, 6 ff.) repeats this 
with amplification probably based only on Aristotle’s statement that Hip- 
pasus and Heraclitus made fire their px. 

% Diogenes Laertius, viii. 84, citing Demetrius Magnes as his authority. 
CE. note 27. 
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development of Greek mathematics. Aristotle’s other references 
to individual Pythagoreans—to Paron, Xuthus, Eurytus—tell us 
nothing of importance.36 Philolaus is cited in the Endemian 
Efhics,37 but not for mathematics. The contention of some scholars 
that Aristotle in the Metaphysics38 refers to a statement of his is 
more than dubious. While I believe that Erich Frank has tried to 
prove too much, I fully agree with Burnet in regarding the so- 
called fragments of Philolaus as spurious, or at least as pseudepi- 
graphic. What we may safely say about his views depends on 
Plato, Eudemus,3? and Menon, and that throws no light on his 
mathematics. Even if one accepts the ‘fragments’, however, there 
is little gain in this respect, unless they are interpreted and com- 
bined with texts dating from later centuries. What remains for 
the would-be historian are inferences. Besides Aristotle and 
Eudemus, Plato and the Platonists contemporary with Aristotle 
inevitably demand consideration; but here, as has already been 
stated, the information is in general rather vague and subject to 
different interpretations. Above all, it affords no definite chrono- 
logical data and no assured references to individuals. Even about 
Archytas we know too little to be of much service. In fine, we 
may be said to have positive knowledge only of a considerable 
body of mathematics in which Pythagoreans were certainly con- 
cerned; and some of these Pythagoreans were earlier than Plato; 
how much older, we do not know, and one is strongly inclined 
to infer from the polemical tone of many references, that the 
questions at issue were, at least for the most part, the subjects of 
debate in the schools of Plato and of Aristotle and therefore 
presumably not dating back a century or more. 

Though this state of our actual knowledge is rarely, if ever, 
frankly confessed, it has evidently troubled the more conscien- 
tious historians. That is why so much stress is laid on the con- 


36 Diogenes Laettius, viii. 46, mentions as the last of the Pythagoreans, whom 
Aristoxenus knew, Xenophilus, Phanto, Echecrates, Diocles, and Poly- 
mnastus, pupils of Philolaus and Eurytus. None of these, so far as we know, 
contributed anything to mathematics. Ecphantus appears as an astronomer 
who combined opinions of Democritus and Anaxagoras. Perhaps he was 
only an imaginary person, playing a role in a dialogue of Heraclides Ponticus: 
We know nothing about his mathematics. 

37 1225 a 33. 

38 1080 b 6: cf. Philolaus, Frag. 8 Diels. 

3 That is, provided the Eudemian Ethics was written by him (300 8.C.?). 
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nection of the Eleatics with the Pythagoreans. Burnet 4° confesses 
that the only means of distinguishing between what is earlier 
and what is later in Pythagoreanism is furnished by the Eleatics. 
This assumes, what one has tried to prove, that there are in the 
doctrines and arguments of the Eleatics adequate proofs of the 
existence of Pythagorean doctrines. If that can be shown, the 
student does indeed have a sure foundation for his reconstruction 
of the history of Greek mathematics, though even so it must 
remain in good part conjectural. Much as this is to be desired, 
we must not permit our wishes to influence our judgement as 
to what we may infer from the evidence at our command. On 
the other hand we may not lightly regard the theses of such 
eminent scholars as Tannery, Baumker, and those who have 
accepted their conclusion. If we cannot agree with them, we 
may derive a little comfort from the fact that they often confess 
that their accounts are largely conjectural, 

There is much to be said for the view that the Eleatics had 
relations more or less intimate with Pythagoreans. This need 
not be disputed, though there remain certain difficulties that 
may not be ignored. By way of illustration one may cite Parmen- 
ides. One statement 4! has it that he was ‘converted to peace’ not 
by Xenophanes but by the Pythagorean Ameinias, to whom he 
erected an herodn after his death. This implies that Parmenides 
was converted to Pythagoreanism, and one would naturally think 
of this occurring in his youth. If there is any basis for this state- 
ment, the evidence for it, one would suppose, was the monument 
to Ameinias and the inscription it bore. Alongside this datum, 
however, we must place another. In the proém of his work 
Parmenides himself tells of being conducted by the Sun-maidens 
from Darkness into Light, even to a goddess who reveals to him 
the unshakeable heart of Truth. If this means anything, it must 
symbolize another conversion, again presumably in his youth.4 
This conversion is taken to be a renunciation of Pythagorean 
4° Greek Philos. Thales to Plato, pp. 43 £. 

** Diogenes Laertius, ix. 21. 

ei should not insist, as Burnet did, on the fact that the goddess addresses 
him as xoôpos, for that is hardly decisive. But the tone of the poem is so 
uncompromising that I can think of it only as the work of a young man fond 
of paradoxes; its crude form also suggests a first attempt. If this view is 
right it has obvious bearings on the question of Parmenides’ relation, for 
example, to Heraclitus, 
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dualism. He thus appears to be (rather strangely for a ‘stabilizer’) 
as volatile as Schelling and an apostate from the faith of the Order, 
Though this cannot be regarded as in any way conclusive, it 
inevitably suggests caution regarding a person and a situation 
about which unfortunately we know far less than we would wish, 
We need not dwell upon Parmenides, however, because the only 
aspect of his teaching that even remotely concerns mathematics 
is that dealing with the One and the Many, which is the theme of 
Zeno’s arguments. 

It is really in Zeno that we have to look for reference to Py- 
thagorean mathematics, if it is to be found in the Eleatics. Now 
it must appear strange, in view of the assurance of many modern 
scholars, that there is not, so far as I know, a single hint in our 
sources that the Greeks themselves were aware of the purpose 
of Zeno to criticize the fundamental doctrines of the Pythago- 
reans. Of course our historians have a ready answer to this 
objection to their thesis. Are we not told43 that Zeno wrote 
Against the Philosophers and that he meant to pay off with interest 
those who ridiculed or travestied the view of his master, Par- 
menides, that All is One? As for the title of Zeno’s book, may 
one confidently assume that it was not given by the Alexandrians 
but by Zeno himself? The latter supposition is extremely im- 
probable if we date the work ¢, 465 B.C. With that assumption’ 
falls also the presumption that it was specifically directed against 
the Pythagoreans as the only ‘philosophers’ at the time prominent 
in Italy. But why should one think especially of ‘philosophers’ ? 
‘The paradoxical doctrine of Parmenides that All is One and that 
motion is impossible must have made him the butt of many a ribald 
remark, Philoponus says,4* ‘Those who introduce plurality are 
confident of it because of its self-evidence, for there is a horse 
and a man, etc.’ Surely Parmenides, as a man, was not a horse? 
One imagines that Antisthenes the Cynic was not the first to 
answer the arguments against motion by getting up and walking 
away.45 That is still the way the man of the world answers philoso- 
phers and professors. Indeed, if we are to depend on the titles of 
books attributed to Zeno, why should we not rather think of 
Empedocles, on whose work he is reported to have written @ 
commentary ? Assuming that the Pythagoreans were the profound 


43 Suidas, s.v. Zfvew (after Hesychius), and Plato, Parm. 128 c. 
+4 Phys., 42, 18, Vitelli (ed.). 48 Diels, Vorsokr, I. 251, 20 ff 
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philosophers we are given to understand, we should hardly think 
of them as indulging in the kind of ridicule that Plato’s statement 
implies. 

It is clear that nothing reported about the purpose of Zeno’s 
book affords the least presumption in favour of the view that it 
was directed against the Pythagoreans. If there is any evidence 
pointing to such a conclusion it must therefore be discovered in 
the arguments themselves. It would be tedious and useless to 
review the arguments in detail. They are familiar to every 
student of Greek thought and their subtlety still exercises the 
student of logic and mathematics, We need only to direct atten- 
tion to their general assumptions and the form in which the 
arguments have been handed down to us. Regarding the latter 
it is important to observe that we have at most three statements 46 
that can be plausibly regarded as preserving the actual words of 
Zeno, whereas the variant versions of his arguments themselves 
prove that we have for the most part to deal with paraphrases 
dating from later times, from which we can at best infer only 
the drift of the argument. If this is obvious at first glance, it is 
emphasized also by Aristotle’s reference47 to those who urge 
the antinomies of Zeno and by the certainty that at times he is 
thinking quite as much of Plato as of the Pythagoreans.48 

It is sometimes urged that Zeno was attacking an hypothesis. 
But there is really no reason whatever to single out the Pythago- 
reans as the proponents of the fundamental hypothesis of all 
his arguments, to wit, that things are a plurality, Whatever 
specious considerations may be offered in favour of the sup- 
position that Zeno had Pythagoreans in mind are all due to 
incidental statements in later authors, who are manifestly inzer- 
preting and not reporting what he said. So far as we know Zeno 
did not mention the word ‘number’ at all, though he does imply 


4 Diels, ibid., p. 255, 14, prints et p) Exor peyeBos 73 dv, 08" dy ely as ipsissima 
verba of Zeno. This is in itself improbable and is further indicated as not true 
by comparing with mpo8e(fas the passages p. 257, lines 3 and 6 introduced by 
mpoBelfas and Bexvds, Except when it is expressly stated that a passage is 
given verbatim it is rarely possible to distinguish between a quotation and a 
paraphrase, which may be quite free and is in fact very often entirely mis- 
leading. 

47 Phys, 263 a 5 ff. It is obvious that no inferences can safely be drawn regard- 
ing the original intention of an argument from later applications of it. 

48 E.g. Metaph. 1001 a 29-b 13. 
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a reference to numbers.49 In doing so, moreover, he implies no 
special conception of number but only such as anyone must have 
who enumerates objects of any sort. Most of the difficulties he 
raises are connected with the notion of infinity. What we actually 
know about the Pythagorean notion of infinity, in relation to 
number, is nil. Taking infinity in the strict sense,*° Zeno evidently 
regards a realized or realizable infinite, that is, a numerable 
infinite, as a contradictio in adjecto. Either things are just as many 
as they are, in which case they are finite in number, or if they are 
not, they are not numerable at all, and plurality has no meaning, 
Parmenides has said that what is is One and at least distinctly 
implied that it is extended. That statement would naturally pro- 
voke criticism; for what has extension must have limits that do 
not coincide and consequently presuppose an interval between 
them. This criticism is so obvious that it requires no great 
mathematician to make it. Zeno recognizes the difficulty 5t and, 
as Plato says, pays the critic off with interest. We may imagine 
him retorting, Yes, there is a difficulty here, but is your assump- 
tion of plurality any less obnoxious to objection? You insist 
that the extended is divisible. Well and good: supposing it to be 
divisible, it must be divisible ad infinitum, for so long as it is 
extended (and parts of the extended must themselves be ex- 


49 E.g. Frag. 3 Diels. 

so Zeno is the true Parmenidean in doing so; for much of the significance of 
Parmenides arises just from the insistence on a single and strict sense in the 
use of the terms 73 é and zò čv, It was this tendency, especially emphasized 
by the Eleatics, that created and promoted dialectic by requiring the distinc- 
tion and definition of terms. 

s1 This is certainly implied in the statement Plato represents Zeno as making 
(Parm, 128 d) that the hypothesis that there is a plurality leads to still more 
Judicrous consequences than the Patmenidean hypothesis that the One only 
exists, Similarly Plato frankly admitted difficulties in his theory of ideal 
forms. I think it is unwarranted to say, as is often said, that Zeno’s arguments 
against an indivisible unit (&) do not touch the One of Parmenides, but 
apply only to an atomic unit, supposed to be Pythagorean; for the One of 
Parmenides, if extended, as is clearly implied in describing it as continuous 
js liable to the same objections as the atom. I cannot otherwise under 
stand the statement attributed to Zeno by Eudemus (Diels, Vorsokr.5, I. 25% 
25) et rig aùrĝ 16 êv droboly ri ord eovw, Haw rà dvra Myav, for here 73 & 
‘must refer to the Parmenidean One. The only way of escape would lie ini 
regarding the One as incorporeal; but neither Parmenides nor Zeno took 
that way. 
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tended) there is no limit to division. The only alternative is that 
the parts shall not have extension, in which case they will be 
nothing, and no multiplication of them can produce an extended 
body. The horns of the dilemma are equally fatal, and once one 
takes the conception of infinity seriously the dilemma must be 
obvious to any man of intelligence. The difficulty thus posed is 
logical rather than mathematical, and I, for one, cannot see why 
we need to look beyond Zeno for the author of the alternatives. 
If one says he must have been attacking someone who held that 
reality is composed of indivisible entities, why should one think 
of contemporary Pythagoreans, rather than of Democritus, Plato, 
and Xenocrates? If the latter could accept, after the dilemma had 
been stated, the latter horn, why may not Pythagoreans of a 
later age have done the same? The burden of proof rests with 
those who contend that Pythagoreans, Zeno’s predecessors or 
contemporaries, held that view. His argument cannot take the 
place of such proof. 

As has already been said, the supposed reference to the Py- 
thagoreans finds its only documentary support from later writers, 
There we find such terms as monad, henad, point, etc., but not 
in Zeno’s own statements. He doubtless spoke, as did Par- 
menides, of the one (év); monads? and henad, which are not known 
to occur before Plato’s time, are obviously abstract terms, suited 
to a conception of number directly opposed to the view attributed 
to the Pythagoreans by Aristotle, who insists that their numbers 
had magnitude. He does, to be sure, say that they were mathe- 
matical, but apparently only because they used numbers in 
ordinary calculations, as one does in every mathematical opera- 
tion. Moreover, he expressly declares that their numbers were not 
monadic. That, it would seem, should dispose of the supposition 
that they used the term monad.: As for the contention that Zeno 


52 Theo Smyrnaeus, p. 20, 19, says "Apxtras 88 xat DASAaos dBvapspus 73 êv xal 
pováða xaAodat, xal ri povdda čv. One can well believe this statement, for that 
brings us down to Plato’s time; but why should it be made, if Zeno had already 
used the terms interchangeably? 

5? Metaph. 1080 b 18 roy yàp Sov odpardv xaraoxevdtovaw & dpudy, mv ob 
Hovabixdy, Mà rds pováðas trodappdvovaw exe péyeðos. From any point of 
MM this statement is curious. I take it that Aristotle in the last clause was 
alling into current terminology, which consequently signifies nothing. 
(Alexander, In Metaph., p. 746, 1, Hayd (ed.), says povaðixòv 7 depès xal 
doúparov évra60a Sqdot.) I think, however, that he could not have said that 
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was attacking a view that identified the monad with the point, 
it is clear that there is really no evidence to support it. Simplicius 
does indeed twice 5+ quote Eudemus on this matter, but when it is 
stated that Zeno identified the point with zero this is expressly 
given as a conjecture (ós čowe); in other words, it is an interpreta- 
tion Budemus offers of Zeno’s argument. That an interpretation 
in terms of mathematics was called for would seem to be strong 
evidence that Zeno’s statement was couched in Jogical terms, 
After the manner of the commentators Simplicius ss gives as a 
fact what Eudemus conscientiously stated as a conjecture. 

Much is made of the supposed identification by the Pythago- 
reans of the unit (monad), point, and atom. That Pythagoreans 
at some time may have made this identification need not be 
denied, though the evidence has not been produced. Those who 
see criticism of Pythagoreans here regard them as maintaining 
the contradictory positions (a) that space (body) is extended 


54 Phys pp. 97, 13 f; 138, 32. Aristotle, Metaph. 1001 b 7 ff. had given a 
similar interpretation, If Eudemus had found in Zeno anything to justify 
the identification he would hardly have contented himself with conjecture, 
Tannery, Pour l’histoire de la science belline, p. 252, says that Eudemus did not 
know Zeno’s arguments except through tradition, This supposition is 
difficult to credit, since Simplicius still had the original text at hand. As the 
historian of mathematics Eudemus would, it seems, certainly have consulted 
and carefully read the book, had he believed it dealt specifically with the 
fundamental concepts of mathematics. Tannery there calls attention to 
another significant fact—that Eudemus, so far as we know, did not mention 
Zeno in his history of mathematics, but only in his Physics. I can account for 
this only on the supposition that he, like Aristotle, regarded the Bleatic 
arguments as essentially logical and as concerned with the fundamental 
concepts of the physical sciences generally rather than with the particular 
question of number or geometry, 

$5 Phys. p. 99, 7 fl. Burnet, EGP”, p. 315, n. 3, quotes part of this statement 
as if this were actually a quotation from Eudemus. That is hardly fair dealing. 
Similarly, jbid., p. 314, he says, ‘Plato (Parm. 128 c f.) tells us that the premises: 
of Zeno’s arguments were the beliefs of the adversaries of Parmenides,’ The 
only premise stated is that sings are many. That premise was certainly not 
peculiar to Pythagoreans! 


the Pythagoreans’ numbers were not monadic if he had evidence of theit 


using povás for čv. CE, De Caelo 300 a 14 ff. In Phys. 227 a 27 ff, he speaks of 


those who describe point and monad as separate (xexwpioyévas), and says 
that on this view monad and point cannot be identical. If these were Pytha= 
goreans, we have no means of dating them; more probably they were 
Platonists. Cf. note 56. 
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and therefore divisible, and (b) that division may be halted at a 
given point, leaving discrete ultimate units, which however are 
equivalent to geometrical points. It is important to observe, 
however, that Zeno does not say, or imply, that anyone took 
both these positions, but regards them as a/ternative possibilities 
under the general hypothesis of a plurality conceived as parts 
of an extended whole. The conception of non-extended units 
(points) is itself an alternative under the head of ultimate units. 
The argument purports to show that each of the conceived possi- 
bilities leads to absurd consequences. How difficult it is to 
determine the special target of these arguments, supposing that 
there was one, is shown by the fact that they apply perfectly to 
the Atomists, whom Aristotle (De Gen. et Corr. 324 b 25 ff.) 
represents as trying to meet the Eleatic logic. Similarly Phys. 
187 a ff. might well be taken as referring to the Atomists; the 
ancient commentators, however, thought of Plato and Xeno- 
crates, and Ross, Metaphysics, I, p. xc, thinks there is an evident 
reference to Plato’s Sophist. The equation of the monad and the 
point having position is attested only by a quite late writer.5¢ 
Now it is obvious that Zeno did consider, only to reject, the 
indivisible unit, most pointedly, perhaps, in the ‘Arrow’, where 
time and space are each conceived as composed of indivisible 
units. Why one should think this was Pythagorean doctrine I 
am unable to discover. To make the supposition plausible one 
must produce evidence that Pythagoreans, and Pythagoreans of 
Zeno’s time, held such a view of time, space, and motion. In the 
‘Stadium’ also we have the same elements, only even more sharply 
defined; for there space, time, and motion are conceived as com- 
posed of indivisible units, each precisely corresponding to each, 
The refinement of the argument is truly wonderful; but what 
grounds have we for thinking that Pythagoreans expressly held 
such a view? If Zeno constructed his subtle argument on the sole 
basis of an extended (spatial) unit, such as Aristotle supposes 


* Proclus, In Euel., p. 95, 20. If Aristotle, Phys. 227 a 27 ff. and Metaph. 
1002 a 36 ff., represent Pythagorean doctrine, rather than an interpretation 
of it by Platonists (cf. Plato, Parm. 148 dff.), there is no way of dating the 
notion that the point and the monad may be identified. Cf. note 54, In any 
case we should have to assume, from the usage of Parmenides and Zeno, 
that the Pythagoreans of the first half of the fifth century spoke of 7ò & and 
Not of the monad. 
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their numbers to have been, he was presumably capable of con- 
ceiving without help from anyone else a continuum of any sort as 
composed of discrete units, which would be a natural way of 
regarding plurality. Plato makes Zeno say that his arguments were 
jntended to show that the hypothesis of plurality led to even more 
absurd conclusions than monism ¿f one adequately followed it out, 
I take it, it was Zeno himselfs who analyzed the assumption 
of plurality into its elements, purely as a logical problem,37 
presenting the alternatives under which it could be made. I į 
would not deny that one or the other of the possibilities he 
considers had already been stated by others, for it is of course 
possible: if one holds it to be a fact, one must produce the 
evidence for thinking so. 

Lest the position of this survey be mistaken, it should be clearly 
stated that we have no satisfactory evidence for the view that 
Zeno was attacking a particular theory, that is to say, the Pythago- 
rean. There is no pretence, on the other hand, that there is clear 
evidence that he was not doing so. It suffices for our purpose to 
point out that the arguments he advanced were, as Plato implies, 
the result of a thorough canvass of the implications of plurality 
considered as referred to a world having the property of extension 


sa When Plato, Phaedrus 261 d, called Zeno the Eleatic Palamedes he ob- 
viously had in mind the inventiveness of Palamedes celebrated in several dramas, 
Clearly Diogenes Laertius, ix. 25, or his source, so understood the matter, for 
it is coupled with the statement of Aristotle that Zeno was the inventor of 
dialectic, as Empedocles was of rhetoric. The acknowledged originality of 
Zeno and the fact that no ancient authority suggests that he was criticizing 
views of the Pythagoreans create a strong presumption that he alone is 
responsible for both the form and the presuppositions of his arguments, 

57 Te seems cleat that Aristotle so regarded that Eleatic method: De Gen. ef 
Corr, 325 a 13 ÓrepBávres rv alaByaw xat mapiðóvres abrhy ds 7 dya Slov 
duodovdeiy, cf. De Caelo, 298 b 20-3. On the other hand, in his 4éfa Parme 
nides, according to Aristotle, Mefaph. 986 b 31 ff., set up two causes and 
principles, dvayxatsuevos dxoRovdety rots ġawopévois, xal 73 v pèw xarà Tòr 
Aéyov, melo Sè xarà ry alaðnow SmodapBdvww evar. The dialectic of Plato’s 
Parmenides clearly presupposes the same purely /gical approach. Wher 
numbers are mentioned, e.g. 143 a ff., 149 b, this is done incidentally, and in 
no way suggests that the subject was of special importance. If it be trudy 

some contend, that the Parmenides is partly a criticism of the atomism of 
Democritus, it is such only by implication, the logical problem of the “one”. 
being the essential point, If, as it would appear, Theophrastus did not discuss 
Zeno in his Pvawôv S8fa1, he also presumably took the position that the 


arguments were purely logical. 
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that Parmenides admitted. There is no express reference to num- 
ber, or if there is, certainly none to a particular conception of 
number; for, though the arguments are applicable to number, the 
analysis seems to have been conducted as a dialectical exercise, 
noting and drawing the necessary conclusions from the alterna- 
tive forms the primary assumption of plurality may take. If one 
contends that there were stated hypotheses of schools opposed to 
Parmenides, it is fair to ask whether one is to assume that every 
hypothesis of Plato’s Parmenides is likewise to be so considered. 
Is it not possible, indeed highly probable, that in that dialogue 
Plato was imitating the method of Zeno? If so, is it not fairly 
arguable that the latter also was himself setting up the hypotheses 
in order to point out their necessary implications ? 

It is clear that Zeno or others who repeated and applied his 
arguments might have used them against the theories of Anax- 
agoras and the Atomists; for they fit their theories as perfectly 
he supposed Pythagorean doctrine of numbers. These philoso- 
phies did in fact accept the horns of Zeno’s dilemma, Anaxagoras 
adopting the view that matter may be infinitely divisible without 
therefore being reduced to 0; Leucippus and Democritus, that 
matter is ultimately constituted of discrete indestructible parti- 
cles;58 and we must assume that both schools applied their 
principles to mathematics. We need not now inquire how they 
met the inevitable problems of continuity and infinity. Both these 
problems continued to exercise the schools of the fourth century; 
and it is more than likely that Pythagoreans engaged in the 


58 Aristotle pointed out (De Caelo, 303 a 8) that the atoms were quasi- 
numbers, and he represented the theory of the Atomists as an answer to the 
Eleatic logic (De Gen. et Corr. 324 b 24 f). It is notable that the dependence 
of Atomists on the Pythagoreans, which must be evident if the reconstruction 
of Burnet is sound, was apparently never thought of (Aristotle, De An. 
404 a 1 ff., 16 ff, really has no significance, even if the text be sound, which, 
like Diels, I doubt), just as no one hinted at the supposed Pythagorean 
doctrine as the target of Zeno’s devastating arguments. In fact Burnet, 
EGP, p. vi, insists that ‘the vital point’ of his argument is his contention 
that Atomism was derived from Eleaticism. That one ignored even the 
Atomists, again shows how preoccupied one was with the debates in Platonic 
circles, On the other hand, if one takes Aristotle’s view that the Pythagorean 
numbers had magnitude, one finds it difficult to understand how it could 
be asserted (cf, Aëtius, i. 3, 9) of Ecphantus (who, if an historical person, 
must have lived in the fourth century), ras Hoayopueds pováðas obros mpdiros 
dredjvaro cwparixds, thus making the (numerical) unit virtually an atom, 
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debates. Unfortunately we have no satisfactory evidence for 
them, more especially about the middle of the fifth century. 

One readily understands the motives of those who press the 
claims of Pythagoreanism and seek by all means to reconstruct 
its doctrines during the obscure period between the times of 
Parmenides and Plato. We know that there were members of 
the school who busied themselves with mathematics and contri- 
buted much to the advancement of the science, but except for 
specific discoveries and their necessary implications we actually 
know little more; above all, we have no chronological data except 
the fact that a good deal had been achieved before the time of 
Aristotle and Eudemus. Even respecting the necessary impli- 
cations of the specific achievements with which Eudemus credits 


the Pythagoreans we can confidently affirm no more than that | 


they must have been known to them; for it by no means follows 
that they discovered them. 

We are thus brought to a point that has been strangely ignored 
in the reconstruction of Greek mathematics. We have seen that 
we have no dependable evidence of mathematical achievements of 
Pythagoras himself, and we know that in later times one inferred 
his teachings from opinions held by those who were known as 
Pythagoreans. The best-informed Greeks did not regard him of 
his followers as the creators of Greek mathematics, but thought 
of them as being active in promoting the science. Eudemus 
credited Thales with a knowledge of some fundamental geo- 
metrical problems: since he did so, as we gather from one 
instance, by inference from practical achievements traditionally 
attributed to the sage of Miletus, we may refuse to accept his 
conclusion; but it is not without significance that the first general 
historian of mathematics found no difficulty in assuming such 
knowledge on the part of an Ionian earlier than Pythagoras. We 
know, moreover, that Anaximander also framed a picture of the 
cosmos that was essentially geometrical and in principle not 
unlike that involved in the later Pythagorean theory of the 
‘harmony of the spheres’. Indeed, the engineering feat of Eupa- 
linas in constructing the tunnel of Samos implies certain definite 
geometrical propositions. We thus know that mathematics was 
cultivated in Ionia before the time of Pythagoras, who left his 
native Samos about the time the tunnel was built. One readily 
surmises that Pythagoras had learned some of its rudiments 
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before he went to Italy, whether he and his earliest associates 
did or did not devote themselves to the study. 

There is, in fact, much to be said for the view that mathe- 
matics was intensively cultivated by the Ionians from the sixth 
century onward. Aside from the geometrical pattern of the 
cosmos, Anaximander and his successor Hecataeus evidently 
applied similar principles in the construction of their maps of 
the earth, and later Ionians applied the same methods in laying 
out cities. Plato evidently had these schemes in mind, perhaps 
consciously combining them with cosmological patterns, in 
describing the capital city of the Atlantians, This aspect of Ionian 
research should not in the least surprise us when we reflect that 
almost all the Presocratic thinkers, who laid the foundation of 
Greek science in all fields, were Ionians. But we are not restricted 
to general considerations and probabilities, Whereas we cannot 
name a single Pythagorean before Archytas who made a notable 
contribution to mathematics, we have considerable evidence 
regarding others whom it will repay one to consider briefly, 
without attempting to appraise their several merits. 

We have referred to Thales, Anaximander, Hecataeus, and 
Hippodamus of Miletus. Agatharchus of Samos is mentioned 59 
as a scene-painter for Aeschylus in a way to suggest that he was 
interested in the problem of perspective, which was taken up and 
advanced by Anaxagoras of Clazomenae and Democritus of 
Abdera. We have every reason to think that the latter two con- 
tributed principles of fundamental importance to the solution of 
geometrical problems. Oenopides, the astronomer, and Hip- 
pocrates, the author of the earliest known handbook of geometry, 
were natives of Chios, and Leodamas of Thasos is mentioned as 
a contemporary of Plato and Archytas among those who con- 
tributed to the improvement of geometry.6° One notes with 
interest that all these were Ionians. One cannot pass over Hippias 
of Elis, who not only concerned himself with astronomy, but 
attempted the solution of difficult geometrical problems and 
touched on the history of mathematics. ‘Though he was presum- 
ably not an Ionian (we know nothing of his antecedents), he 
$? Vitruvius, Praef. 7. 

Proclus, In Euel., prol. II, p. 66, 14, & 82 rovro 70 xpdvq (i.e. Plato’s) xal 


AcuBiuas § Odavos Fv xal "Apxóras ó Tapavrivos xat Gealryros 8 "AOnvatos, map’ dv 
Sub 409 rà Oewpryara xal po ber els emornpovxwrépav ovoraow. 
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shared all the interests of the Ionians and in character resembled 
them rather than the Pythagoreans. Meton was an Athenian, 
as was Theaetetus. The latter, as a pupil of Theodorus of Cyrene, 
has of course been thought to belong to the Pythagorean line, 
though we have no good reason to think of Theodorus as con- 
nected with the school. Iamblichus, in his list of Pythagoreans,% 
mentions a Theodorus of Tarentum, but he may quite well have 
been a different person. In his commentary on Euclid’s Elements 
Proclus‘? gives a list of precursors of Euclid in the composition 
of geometrical handbooks, each surpassing his predecessor in 
the number of propositions and the excellence of the demon- 
strations. Going backward from Euclid he names Hermotimus 
of Colophon, Theudius of Magnesia, Leon the pupil of Neoclides, 
and Hippocrates of Chios. Again, where we know anything about 
the men he names, we are faced with a group of Ionians. 

This is certainly a remarkable showing, which it is difficult to 
understand except on the supposition of a continuous tradition 
of strong interest in geometry among the Ionians from early 
times. As against this indisputable evidence it appears reckless 
to suggest that we owe the entire development of mathematics to 
the Pythagoreans and to assume that all the necessary impli- 
cations of the specific achievements credited to Pythagoreans by 
Budemus constitute ‘Pythagorean geometry’. Even Jamblichus, 
who was inclined to claim nearly everything for that school, lends 
no support to such pretentions, for he says® that when the 
mathematical secrets of the Order had been divulged by Hip- 
pasus, two men, Theodorus of Cyrene and Hippocrates of Chios 
did most to advance the science. If we disregard the discredited 


6t Vit, Pyth., 265. & P, 67, Friedlein (ed.). 
6 Diels, Vorsokr.s, I. 108, 10 ff. Aristotle, Meteor. 342 b 29 f., compares and 
contrasts the views of certain “Italians” (Pythagoreans) and Hippocrates of 
Chios regarding the comet. The passage decides nothing about the question 
of their relations, Erich Frank, Platon und die sogen. Pythagoreer, p. 233, holds 
Chat Aristotle meant to set Hippocrates apart from the Pythagoreans; Loria, 
Scienze Esatte, p.74, thinks he classed them together. Such instances of partial 
agreement, with differences in detail, seem to me natural where there is & 
Sommon interest in a problem. In order to decide whether one thinker 
Gepended on the other we should have to know more than we do, especially 
regarding their chronology. By the end of the fifth century, it seems, many 
Tabads were contributing to a more or less common stock of knowledge and 


opinion. 
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story of Hippasus and the secret teachings of Pythagoras, we 
have here a confession that neither of these celebrated men be- 
longed to the Order. 

If one is to believe that the Ionians above mentioned learned 
their mathematics from the Pythagoreans one must make some 
extremely improbable assumptions; for the connection of the 
individual philosophers and scientists with Pythagoreanism, 
though often asserted, cannot generally be accepted as based on 
anything better than the same wishful thinking that inspires 
some historians of the present day. Iamblichus, to be sure, 
furnished a long list of ‘Pythagoreans’ assigned to various cities, 
including Ionian Paros, Cyzicus, and Samos, but Melissus is the 
only person otherwise known, and he could be connected with 
Pythagoreanism only through the apostate Parmenides. We do 
not even know when the Order, originally at home in Italy, was 
scattered. Zeller thought it could not have been before the 
middle of the fifth century; and what dependable sources tell 
us of such representatives as Lysis, Philolaus, and the Pythago- 
reans who associated with Socrates rather suggests that their 
interests lay in other directions. 

The conclusion to which we are driven by our study is that it 
is impossible to reconstruct the history of Greek mathematics, 
as one may to a certain extent tell the story of the development 
of Greek scientific thought in general, by focusing attention upon 
individual men or groups. Regarding our knowledge of details 
and also with respect to the necessary inferences from known 
facts nothing is changed; but the role of the Pythagoreans must 
appear to have been much exaggerated. If we are to exercise 
our imagination in order to supplement our knowledge it would 
seem that we must reckon with the probability of a continuous 
mathematical tradition in Ionian lands from an early date. 
Supposing that to be true, the question arises how the achieve- 
ments of individuals and groups were communicated, so that it 
became possible from time to time to sum up and integrate the 
whole. To that question, which arises in other fields of Greek 
thought also, there is no satisfactory answer. 
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THE DISCOVERY OF 
INCOMMENSURABILITY BY 
HIPPASUS OF METAPONTUM* 


Kurt von Fritz 


THE discovery of incommensurability is one of the most amazing 
and far-reaching accomplishments of early Greek mathematics, 
It is all the more amazing because, according to ancient 
tradition, the discovery was made at a time when Greek mathe- 
matical science was still in its infancy and apparently concerned 
with the most elementary, or, as many modern mathematicians 
are inclined to say, most trivial, problems, while at the same time, 
as recent discoveries have shown, the Egyptians and Babylonians 
had already elaborated very highly developed and complicated 
methods for the solution of mathematical problems of a higher 
order, and yet, as far as we can see, never even suspected the 
existence of the problem. t 
No wonder, therefore, that modern historians of mathematics 
have been inclined to disbelieve that ancient tradition which dates 
the discovery in the middle of the fifth century B.c.,! and that 
there has been a strong tendency to date the event much later, 
even as late as the first quarter of the fourth century.? But the 


* This article owes much to discussions of the early history of Greek 
mathematics which were carried on more than ten years ago between the 
author and Professor S. Bochner, now of Rice University. This does 
not mean, of course, that Dr, Bochner has any part in whatever deficiencies 
the present article may have. 

1 This tradition will be discussed below, pp. 385 f. 

2 The first to make an attempt to show that the discovery of incommensut- 
ability was ‘late’, and certainly later than ancient tradition indicates, was 
Erich Frank in his book on Platon und die sogenannten Pythagoreer (Halle, 
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question can hardly be decided on the basis of general considera- 
tions. It is the purpose of this paper to prove: (1) that the early 
Greek tradition which places the second stage of the develop- 
ment of the theory of incommensurability in the last quarter of 
the fifth century, and therefore implies that the first discovery 
itself was made still earlier is of such a nature that its authenticity 
can hardly be doubted; (2) that this tradition is strongly supported 
by indirect evidence; (3) that the discovery can have been made 
on the ‘elementary’ level which, even according to E. Frank and 
O. Neugebauer,’ Greek mathematics had reached in the middle 
of the fifth century; (4) that the character of scientific investiga- 
tion as developed in the early part of the fifth century makes it 
not only possible but very probable that the discovery was made 
at the time in which the late ancient tradition places it; and (5) that 
this late tradition itself contains some hints as to the way in which 
the discovery, in all likelihood, actually was made. 

The earliest precise and definite tradition concerning a phase 
in the development of the theory of incommensurability is found 
in Plato’s dialogue Theaetetus, 147 b. This dialogue was written 
in the year 368/67 B.C., shortly after the death of the mathematician 
Theaetetus after a battle in which he had been fatally wounded,* 
The fictive date of the dialogue is the year 399 B.C., that is, the 
year of the death of Socrates. In the first part of the dialogue 
the old mathematician Theodorus of Cyrene is represented as 


3 See the preceding note, 
* This was proved by Eva Sachs in her dissertation De Theaeteto mathematico 
(Berlin, 1914). Her results in this respect seem absolutely certain and have 
been universally accepted. 


Max Niemeyer, 1923). He does not commit himself to a definite date, but 
contends that the discovery cannot have been made before the last years of 
the fifth century (p. 228 ff.). O. Neugebauer, the most outstanding living 
authority on the earliest history of mathematics, goes even farther. In a letter 
to the author of the present paper he expressed the opinion that the discovery 
could not have been made before Archytas of Tarentum. Since Archytas 
was head of the government of Tarentum in 362 B.C., this seems to indicate 
that in his opinion the discovery was not made before the early fourth 
century at the earliest. It was also he who based his opinion on the ‘trivial’ 
character of fifth-century Greek mathematics. In the present paper an attempt 
will be made to show that Greek mathematics in that period was in fact very 
clementary in many respects when compared with contemporary or earlier 
Babylonian and Egyptian mathematics, but by no means ‘trivial’. 
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demonstrating to a group of young men, among them young 
‘Theaetetus, who is represented as a youngster of about seventeen, 
the irrationality of the square roots of 3, 5, 6, etc., up to 17, 
Though the dialogue itself is, of course, fictive, it seems hardly 
possible to assume that Plato, in a dialogue dedicated to the 
memory of a friend who has just died prematurely and who had 
had a very important part in the development of the theory of 
incommensurability and irrationality, 5 would have attributed to 
someone else what was really his friend’s own accomplishment, 
The inevitable conclusion, therefore, is that what Theodorus 
demonstrates in the introduction to the dialogue was actually 
known when Theaetetus was a boy of seventeen.® 

Theodorus of Cyrene is represented as an old man in Plato’s 
dialogue. According to an extract from Eudemus’ history of 
mathematics? he was a contemporary of Hippocrates of Chios 
and belonged to the generation following that of Anaxagoras 
and preceding that of Plato. Since Anaxagoras was born in 
c. 500, and Plato in 428, this implies that Theodorus was born 
about 470 or 460, which agrees with Plato’s statement that he 
was an old man in 399. Plato does not say that what Theodorus 
demonstrated to Theaetetus and the other youngsters in 399 was 
at that time an entirely new discovery, though the fact that he 
gave a proof for each one of the different cases separately shows 
that the theory had not yet reached a more advanced stage.® 
But even if we assume that Theodorus’ demonstrations had been’ 


s For details, see my article Theaitetos in Pauly-Wissowa Realencyelopädie, 
Vol. V A, pp. 1351-72. 

6 E, Frank (op. cit., pp. 59, 228, and passim) and others have quoted a passage 
in Plato’s Laws (819 c ff.) as a proof of their assumption that the discovery 
of incommensurability cannot have been made before the end of the fifth oF 
the beginning of the fourth century. In this passage ‘the old Athenian’, who 
is usually identified with Plato, says that he became acquainted with the dis- 
covery of incommensurability only late in his life and that it is a shame that 
‘all the Greeks? are still ignorant of the fact. It is quite clear that the latter 
statement is a rhetorical exaggeration since ‘all the Greeks’, if taken literallys 
would include the Athenian himself, who by now obviously docs knows 
"The passage then proves nothing but that even striking mathematical dis- 
coveries in the fifth century did not become known to the general educated 
public, But this is also true of the fourth and third centuries. 

7 In Proclus?’ commentary to Euclid’s Elements, p. 66 Friedlein. 

$ Concerning the probable steps from the first discovery to the theory of 
Theodorus, see infra, pp. 398 f. 
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worked out for the first time not so very long before, Plato’s 
dialogue would still indicate that the irrationality of the square 
root of 2, or the incommensurability of the side and diameter of 
a square had been discovered by someone else. For it is difficult 
to see why he should have made Theodorus start with the square 
root of 3, unless he wished to give an historical hint that this 
was the point where Theodorus’ own contribution to mathe- 
matical theory began. This in itself then would be quite sufficient 
to show that the discovery of incommensurability must have been 
made in the earlier part of the last quarter of the fifth century at 
the very latest, and since mathematical knowledge at that time 
travelled very slowly, may very well have been made earlier.” 
What can be inferred from Plato’s dialogue Theaetetus receives 
strong confirmation from indirect evidence which has been pre- 
sented by H. Hasse and H. Scholz.° It is perhaps not necessary 
to accept their interpretation of the doctrines of Zeno of Elea 
in every detail. But there can hardly be any doubt that they have 
proved conclusively that there must have been a connection 
between some of Zeno’s famous arguments against motion, and 
the discovery of incommensurability.!" Since Zeno was born not 
later than 490 B.C., acceptance of the results of the treatise quoted 
would lead to the conclusion that the discovery of incommensur- 
ability must have been made not later than the middle of the 
fifth century, which is also the date indicated by ancient tradition. 
In contrast to the tradition concerning the second phase of the 
development of the theory of incommensurability the tradition 
concerning the first discovery itself has been preserved only in 
the works of very late authors, and is frequently connected with 


9 See note 6, 

10 H, Hasse and H. Scholz, Die Grundlagenkrisis der griechischen Mathematik, 
Charlottenburg, Kurt Metzner, 1928, pp. 10 ff. 

1 In contrast to this, E. Frank (op. cif., pp. 219 ff.) has contended that the 
mathematical philosophy of the Pythagoreans which preceded the discovery of 
incommensurability presupposes the atomistic theory of Democritus and a 
fully developed theory of ‘the subjectivity of sensual qualities’. The analysis 
of the early form of Pythagorean philosophy attempted below will, I hope, 
show that it has nothing whatever to do with Democritus’ atomism, and is 
certainly no more dependent on a fully developed theory of the subjectivity 
of sensual qualities than the philosophy of Parmenides, who was born at 
least sixty years earlier than Democritus. 
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stories of obviously legendary character.!? But the tradition is 
unanimous! in attributing the discovery to a Pythagorean 
philosopher by the name of Hippasus of Metapontum. 

Ancient tradition concerning the life and chronology of 
Hippasus is scanty. Iamblichus in his treatise De communi mathe- 
matica scientia'* says that early Greek mathematical science made 
great progress through the work of Hippocrates of Chios and 
‘Theodorus of Cyrene, who followed upon Hippasus of Meta- 
pontum. Since Hippocrates and Theodorus are also mentioned 
together in the extract from the history of mathematics of Eude- 
mus of Rhodes,'s it seems likely that Iamblichus’ note also goes 
back to the very reliable work of this disciple of Aristotle, 
According to this work Hippasus belonged to the generation 
preceding that of Theodorus (according to ancient usage this 
means an average difference of age of about thirty to forty 
years), who in his turn was a contemporary of Hippocrates of 
Chios, 

According to Iamblichus’ Life of Pythagoras,'6 Hippasus had an 
important part in the political disturbances in which the Pythago- 
rean order became involved in the second quarter of the fifth 
century, and which ended in the revolt of ¢. 445, which put an 
end to Pythagorean domination in southern Italy.'7 This agrees 
perfectly with the tradition which places him in the generation 
before Theodorus, who, as shown above, was born between 
470 and 460. This confirmation is all the more valuable because 
the tradition of the political history of the Pythagoreans which 
was first collected by Aristoxenus of Tarentum and Timaeus of © 
Tauromenium is, on the whole, quite independent from the ~ 
ancient tradition of early Greek mathematics, which was first 
collected by Eudemus of Rhodes. g 


12 For instance, the story told by Iamblichus, that he was drowned in the sea, 
and that this was a divine punishment for his having made public the secret 
mathematical doctrines of the Pythagoreans [DK 18, 4]. 

13 The one seeming deviation from the unanimous tradition in Proclus, op. «if 
(sce note 7), p. 67, is obviously due to a corrupt reading (dAdyuw for åvaħóyam 
Or dvadoysdv) in some manuscripts. 

14 Iamblichus, De communi mathematica scientia, 25, p. 77 Festa. 

15 See note 7. 

16 Tamblichus, De Vita Pythagorea, 257, pp. 138 f. Deubner. 

17 For the date, see K. von Fritz, Pythagorean Politics in Southern Italy (Columbia 
University Press, 1940), pp. 77 f. 
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The mathematical achievements—apart from the discovery of 
incommensurability—ascribed to Hippasus by ancient tradition, 
are the following: 

1. An anonymous scholion on Plato’s Phaedo,!8 quoting a work 
on music by Aristotle’s disciple Aristoxenus, says that Hippasus 
performed an experiment with metal discs. He had four metal 
discs of equal diameter made in such a way that the second disc 
was 1} times as thick, the third 1} times as thick, and the fourth 
twice as thick as the first one. He then showed that by striking 
any two of them the same harmony of sounds would be produced 
as by two strings whose lengths were in the same proportion as 
the thicknesses of the discs. Theon of Smyrna’? attributes to him 
a similar experiment with four tumblers, the first of which was 
left empty, while the others were filled }, $, and 4 with water. 

2. Boethius?° attributes to him a theory of the musical scale 
showing how the different musical harmonies can mathemati- 
cally be derived from one another, 

3. Iamblichus*" says that Hippasus concerned himself with the 
theory of proportions and ‘means’ and was the first to change to 
‘harmonic mean’ the name of what previously had been called 
the contrary, or, as some translate, the sub-contrary, mean, the 
a—b 
b—¢ 
change in terminology to Philolaus. 

4. According to Iamblichus,?? Hippasus was also the first to 
draw or construct?3 the ‘sphere consisting of 12 regular penta- 
gons’, or, as he says in another passage,** to inscribe the regular 


+ But Nicomachus attributes this 


formula of which is Z = 


18 Schol. in Plato Phaedo 108 d; see Scholia Platonica, W, Chase Greene (ed.) 
(Philol. Monographs publ. by Am, Philol. Assoc., Vol. VIII, 1938), 15. All 
the passages quoted in notes 18-24 are also collected, though sometimes in a 
slightly abbreviated form, in H. Diels, Vorsokratiker, Vol. 1. 

19 Theon Smyrnaeus, Expos. Rerum Mathem., p. 59 Hiller. 

2° Boethius, De Institutione musica, 11, 10. 

*t Iamblichus, In Nicomachi arithmet. introd., p. 109 Pistelli. 

22 Tamblichus, De communi mathem. scientia, 25 (p. 77 Festa) and Vita Pythag. 
18, 88 (p. 52 Deubner). 

33 The Greek term ypápaoða: has both meanings. 

34 Vita Pyth., 34, 247 (p. 132 Deubner). The name of Hippassus is not men- 
tioned in this passage, but since the same story is connected with the divulga- 
tion of the discovery as in the first passage, there can be no doubt that the 
reference is to Hippasus. 
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dodecahedron in a sphere and to make this construction public, 
which was considered a criminal divulgation of Pythagorean 
secret knowledge. 

Of these four statements the first and fourth are of special 
importance and must be carefully analyzed, while the second and 
the third are of a certain importance for our problem mainly in 
connection with the first one. J 

In regard to Hippasus’ experiments it seems relevant to point 
out that in the period in which Hippasus lived other Greek 
philosophers also conducted scientific experiments, while after 
that time, with one possible exception,’ we do not again hear 
of scientific experiments until the third century. In fact, the philo- 
sopher to whom most of these experiments are attributed, 
Empedocles (¢. 490 to ¢ 430 B.c.), was a native of Sicily, lived 
for some time in southern Italy, and though not a Pythagorean 
himself, was undoubtedly influenced by Pythagorean thought. 

‘The experiments attributed to Empedocles are the following: 
(x) an experiment to show that drinkable water could be extracted 
from the sea, in order to show that fish did not ‘feed on’ salt 
water, but on sweet water which could be extracted from it;26 
(2) an experiment with small open vessels filled with water and 
swung around on a cord, in order to prove the existence of what 
we would call a centrifugal force, which in his opinion prevented 
the celestial bodies from falling to the earth,?7 (3) an experiment 
with pulverized ore of various kinds and colours, in order to 
show that the different elements when mixed in this way become 
inseparable, and their original qualities indistinguishable in the 
mixture;?8 (4) an experiment with a clepsydra or water-clock, in 
order to prove that seemingly completely empty vessels are 
actually filled with air.29 This experiment and a similar one with 


25 See infra. 

26 Empedocles, Frag, A 66 in 
27 Ibid., A 67. 

28 Thid., A 34+ a 
29 Ibid. B 100. Here the description of the experiment is given in its orig 
wording, Empedocles in fact does not describe it as an experiment made E 
himself but as an illustrative analogy derived from the observation ofA 
young girl playing with a water-clock. But this belongs to the poetical JA 
since Empedocles expounded all his philosophical and scientific theories 


ane The minute description of the process leaves no doubt whatever that 


Empedocles must have made the experiment himself. 
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leather bags is also attributed to Anaxagoras3° (born in ¢. 500 
B.C.). 

The one possible exception to the statement that the known 
scientific experiments of the Greeks belong to the fifth and third 
(and later) centuries, but not to the fourth, is found in a passage 
from a work of Archytas, quoted literally by Nicomachus and 
Porphyrius.3! In this fragment Archytas propounds the theory 
that sound is produced by a concussion of the air, that the pitch 
of the sound depends on and is proportional to the velocity of 
the motion producing it, and that if the velocities producing two 
sounds are in certain simple numerical ratios, well known musi- 
cal harmonies result. The arguments by which these theories are 
supported are based on observations which can be made in every- 
day life, and without experimentation; but the way in which 
the observations are introduced strongly suggests that, though 
originally they may have been made incidentally, they were at 
least checked by being repeated in an experimental fashion. 
Archytas, however, does not claim to be the author of these 
theories and to have made personally the observations or experi- 
ments from which they are derived, but attributes them to mathe- 
maticians whose names he does not give. At the same time it is 
obvious that these theories and observations represent an ad- 
vanced stage of scientific development as compared with the 
experiments of Hippasus and their results. For in the Archytas 
fragment Hippasus’ demonstration of a way in which the same 
musical harmonies can be produced by any conceivable kind of 
sound-producing instrument is integrated with a general physical 
theory of sound. Since, on the other hand, both Hippasus and 
Archytas were Pythagoreans living in southern Italy, since 
Archytas, as shown above,?? belonged to the second generation 
after Hippasus, and since, nevertheless, Hippasus and Archytas are 
sometimes mentioned together in ancient tradition? as having 
contributed to the development of a physical theory of sound, 
there really seems to be no reason to doubt that there actually 
existed a scientific tradition in one branch of the Pythagorean 
school through which a theory of sound was gradually developed. 


3° Anaxagoras, Frag. A 68/69 in H. Diels , op. cit. 

3! Archytas, Frag. B 1 (Diels, op. cit.). 

32 See supra, p. 382 and note 2. 

33 For instance, Iamblichus, In Nicom, arithm. intr., p. 109 Pistelli. 
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Since, finally, the authenticity of the fragment from Archytas’ 
Harmonikos can hardly be doubted, and as far as I can see never 
has been doubted, and since he clearly implies that the theory 
of sound had reached a rather advanced stage before he himself 
began to contribute to it, it is difficult to see how some scholars34 
could claim that ancient tradition projected into a much earlier 
time the accomplishments of a later period, when it attributed 
to Hippasus, a man belonging to the second generation before 
Archytas, the first beginnings of a theory which had reached a 
much more advanced stage before Archytas wrote his work. 
Everything then seems to confirm the assumption that the 
experiments attributed to Hippasus by ancient tradition actually 
can have been made, and most probably were made, in southern 
Italy in the middle of the fifth century, that is, when Hipp is 
supposed to have lived in that region. To that extent, at least, 
the late tradition, which according to E. Frank and others, is of 
no value whatever, seems to be vindicated, i 
But what can Hippasus’ experiments with discs and tumblers 
possibly have to do with the discovery of incommensurability? 
In order to show the inter-connection which is, of course, very 
indirect, it will be necessary to make a further analysis of the 
ose and meaning of these experiments. 

Pall the PE anera ascribed to philosophers of the fifth century, 
as their description clearly shows, were obviously undertaken not 
so much in order to find out something new, but rather in order 
to support and verify an already existing theory, for instance, 
that the fish do not consume salt water as such, but extract sweet 
water from it, that the celestial bodies do not remain in the sky 
because they are lighter than air, etc. The same is true of 
experiments attributed to Hippasus. That certain musical “a 
monies would be produced if the lengths of two strings of 
same kind were in certain ratios had always been known. It had 
also been known in regard to flutes. From this double knowledge, 
then, the general assumption was derived that it would be E 
in all cases. What Hippasus did was, in a way, nothing but a vert 
fication of this assumption by means of various sound-producing 
bodies which were not ordinarily used as musical instru ea 
But two things are significant. Strings have, so to speak, pe 
one dimension. In regard to flutes, too, especially if the differ 

34 See E. Frank, op. cit, p. 69 and passim. 
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tones are produced on the same flute, one will not always think 
of the other two dimensions. When Hippasus used tumblers and 
discs, however, he had to point out that the discs, for instance, 
must be equal in two dimensions and differ only in the third if 
the musical harmonies are to be produced, but that it did not 
matter whether the third dimension was what usually was called 
length or thickness. In this way, then, the result can be most clearly 
formulated, namely, that the musical harmonies are completely 
independent of the material of which the sound-producing body 
consists, and of the special quality or colour of the tones produced, 
and that the production of these harmonies depends exclusively 
on simple one-dimensional numerical ratios. We hear then, 
further,35 that Hippasus was not content with having proved this 
point but also investigated the mathematical relations between 
the ratios producing the most outstanding harmonies and tried 
to derive them mathematically from one another. 

As long as Hippasus remained within the limits of the theory 
of music, all this, of course, could not lead to the discovery 
of incommensurability. But there are strong indications that 
he and his associates did not confine themselves to this special 
field. 

Aristotle very frequently mentions the Pythagoreans or so- 
called Pythagoreans, and attributes to them the doctrine that 
‘all things are number’.36 According to E. Frank these so-called 
Pythagoreans are not Pythagoreans at all,37 but contemporaries 
of Plato who were deeply influenced by his philosophy.38 If this 


35 Sce supra, n. 20. 

36 The doctrine is expressed and explained in a great many different ways by 
Aristotle; for instance, that ‘the elements of numbers are the elements of all 
things’ (Metaph. 986 a 1 ff.), or that ‘all things are composed of numbers? 
(ibid., 1080 b 16 f.), or that ‘the things themselves are numbers’ (ibid., 987 b 
29 £.), or that ‘number is the essence of everything’ (ibid., 987 a 19). But the 
last expression uses specific Aristotelian terminology and is obviously an 
attempt to explain what appeared too odd in its original wording. 

37 Op. cit., p. 68 f. 

33 E, Frank lays great stress on the fact that Aristotle speaks often, though 
not in the majority of cases, of the ‘so-called’ Pythagoreans, and infers from 
this that he meant that they were not really Pythagoreans. In fact, there was 
an excellent reason for the use of the word ‘so-called’, namely, that in 
Aristotle’s time ‘Pythagoreans’ was the only name designating the adherents 
of a philosophical school or sect that was derived from the name of the 
founder; that is, it was an unusual expression. Confirmation of this can also 
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were so it would be difficult to see why Aristotle, who should 
have known, never says a word about it, and always seems to 
imply that Plato’s theory of numbers is later. It would also be 
possible to show that the comparatively very panini Pythago- 
rean theory cannot possibly be later than Plato’s very complicated 
one. But this would require an analysis of considerable length, 
which fortunately is not necessary for the present purpose, since 
there is more direct evidence to show that there must have been 
Pythagoreans in the fifth century who had a doctrine similar to 
that ascribed to them by Aristotle. 

Archytas in the long fragment quoted above? says that the 
same men who elaborated a theory of sound had also attained 
‘clear insight’ into problems of astronomy, geometry, and arith- 
metic. Again, of course, he refers to what others had done before 
he wrote his work. Unfortunately, the passages in which he des- 
cribed the achievements of his predecessors in astronomy and 
geometry have not come down to us. But since he speaks of the 
clear insight which they had attained, it is not likely that it was 
only in music that they had arrived at a stage so advanced that 
it must have required a considerable time to attain 1t. Morea 
Archytas says that the sciences mentioned are intimately relate 
to one another because all of them “turn back’ to the first (or 
fundamental) form of everything that is’. This seems a very 
advanced form of the doctrine which Aristotle attributes to the 
‘so-called Pythagoreans’. Again, everything seems to indicate 
that the close connection between arithmetic, geometry, astro- 
nomy, and musical theory, as well as the somewhat crude theory 
that ‘all things are numbers’ must have been considerably oe 
than Archytas, that is, at least as early as the middle of the fift 

ury. s 
T SAN to understand the origin and meaning of this latter 
doctrine, an analysis of the Greek terminology of the theory of 
proportions will be helpful. The Greek expression for propo 
means literally ‘the same ratio’. For our term ratio the cm 
have two expressions: diastema, which means literally ‘interval, 


39 See supra, p. 389 and note 31. 


be found in the fact that the only analogy to the name ‘Pythagoreans’ found 
in pre-Aristotelian literature (Heracleiteans in Plato’s Theat. 179 €) 


obviously used in fun. 
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and /ogos, which means literally ‘word’. The first term clearly 
shows the connection of the early theory of proportions with 
musical theory.*° But the second term is even more significant, 
The Greeks had two terms for ‘word’: epos and Jogos. Epos 
means the spoken word, or the word which appeals to the imagi- 
nation and evokes a picture of things or events. This is the reason 
why it is also specifically applied to epic poetry. Lagos designates 
the word or combination of words in as much as they conyey a 
meaning or insight into something.+ It is this connotation of 
the term /ogos which made it possible for it in later times to acquire 
the meaning of an intrinsic law or the law governing the whole 
world. 

If Jogos, then, is the term used for a mathematical ratio, this 
points to the idea that the ratio gives an insight into a thing or 
expresses its intrinsic nature. In the case of musical harmonies 
the harmony itself would be perceived by the ear, but it was the 
mathematical ratio, which, in the mind of the Pythagoreans, 
seemed to reveal the nature of the harmony, because through it 
the harmony could be both defined and reproduced in different 
media, 

It is easy to see how this general idea could be extended to 
astronomy, especially to the regular motions of the celestial bodies 
and the interrelations between their various cycles.43 But it is 
the extension of the theory to geometry which is of special im- 
portance for our problem, 

The mathematical theorem which is in tradition most closely 
connected with Pythagoras and the Pythagoreans, is the theorem 
that in a right-angled triangle the sum of the squares on the sides 


*° This is also the case with the word oros designating the terms of a ratio or a 
proportion, See K. von Fritz, Philosophie und sprachlicher Ausdruck bei Demokrit, 
Platon und Aristoteles (New York, Stechert, 1938), p. 69. 

41 As to the question of how early the term /ogos was used in the sense of ratio, 
see infra, pp. 407 £. 

* This is also characteristic of the corresponding verb /egein. In consequence, 
the Greeks can form the following sentence: N. N. says (there follows a 
literal quotation of his words) saying (there follows an interpretation of their 
meaning), It is clear that ‘saying’ in this sentence really means ‘meaning’. 
The verb eipein, which corresponds to epos cannot be used in the latter 
sense. It is also significant that those stories which Herodotus, for instance, 
calls Jogo; are always stories with a moral, that is, with a meaning. 

* For details, see my article on Oinopides of Chios in Pauly-Wissowa, 
Realencyclopaedie, Vol. 17, pp. 2260-7. 
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including the right angle is equal to the square on the side sub- 
tending the right angle. Nobody who knows anything about the 
early history of Greek mathematics has ever doubted that the proof 
of this theorem given by Euclid in the first book of his Elements 
cannot have been found by Pythagoras or his early followers, 
This is also what the best ancient tradition says, since Proclus 
attributes this proof to Euclid himself.+ Though at the time 
when, in the last quarter of the fifth century, Hippocrates of Chios 
elaborated his famous theory of the lunulae, the Pythagorean 
theorem’ must have been considered valid for right-angled 
triangles whose sides are commensurable with one aoran and 
for triangles whose sides are incommensurable, and furt] ia 
must have been extended to cover all similar figures erecte fe 
the sides of a right-angled triangle, it is not possible for S to a 
out exactly how the early Greek mathematicians proved or tri 

to prove the theorem in this general form, since there exists no 
tradition about it.45 Fortunately, it is not necessary for our pur- 

e this knowledge. ‘ ‘ 

Lanse theory must ne started from an cheer bee 
had been generally known long before the beginning of ij. 
philosophy, namely, that if one puts together three pie if 
wood of the respective lengths of 3, 4, and 5, a right-ang! ec 
triangle will result. In fact, this is an old form ofa po 
square. Since the size of carpenter’s squares was not stani K, a 
it must also have been a matter of common knowledge that E 
absolute length of the sides of the triangle was desele E 
that all triangles whose sides were in that proportion were no! oa 
right-angled but also ‘similar’ in shape. Finally, it seems ki 

been known of old that the sum of the squares of 3 and 4 was 

square of 5. 
go if ae had no iah about it we would have to conc 
that the Pythagoreans must have been impressed by pat ee 
as soon as they had begun to suspect that the cee a go a 
many things might be found in or expressed by num! e 
cially since there is indirect evidence to show that even ba 
Pythagoras the philosopher ‘Thales (e. 620 to ¢. $40 B.C.) a 
ip Bucli¢ . librum Comment., p. 426 Friedlein. y 
i Ee aee e the lucid exposition of Th. Heath in bie 
commented translation of Euclid’s Elements (Cambridge, 1926), Vol. 1s 
pp. 352 f. 
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followers had concerned themselves with what we may call the 
ornamental shape of geometrical figures 46 and also seem to have 
connected this ornamental appearance especially with the angles. 
The fact, at least, that according to Proclus 47 they used the term 
‘similar angles’ for what later was called ‘equal’ angles can hardly 
be explained otherwise.#8 
On the basis of this earlier development the Pythagoreans can 
hardly have failed to notice that any two triangles will be similar 
in shape if their sides are in proportion, though in actual fact in 
the earliest period this knowledge can have been an exact know- 
ledge only in regard to triangles whose sides are commensurable 
with one another. Though this assumption is not supported by 
any direct tradition—probably because it was too obvious to be 
especially mentioned—it follows not only from the general situ- 
ation, but especially from the close analogy of the Pythagoreans’ 
theory of music and their earliest theory of geometrical figures, 
which is attested everywhere. For just as they declared that the 
musical harmonies which are perceived by the ear ‘are’ really the 
numbers by which the proportionate lengths of the strings, etc., 
producing them are measured, so the geometrical figures, whose 
shape is perceived by the eye but cannot otherwise be either 
exactly determined or expressed in language, ‘are’ really the num- 
bers or sets of numbers constituting the ratios of the lengths of 
their sides by which their shape is determined and can therefore 
be expressed.49 
According to ancient tradition, the theory, before the discovery 
of incommensurability, was further extended in two directions. 
Procluss° credits Pythagoras with a formula which makes it 
* For the evidence, see Th. Heath, A History of Greek Mathematics (Oxford, 
1921), Vol. 1, pp. 130 ff. 
47 Op. cit., p. 250 Friedlein. 
‘8 It is perhaps pertinent to observe that the historian Thucydides (I, 77) 
also uses the term ‘similar’ where he means equality of form (or in this case: 
procedure), For he uses the expression ‘similar laws’ where, as the context 
shows, he does not mean similar laws but what otherwise was called iso- 
nomia or equality before the law. 
‘° The Pythagoreans were, of course, aware that triangles are the only 
tectilineal figures whose shape is definitely determined by the proportionate 
length of their sides. That they realized the importance of this fact for their 
theory seems proved by Theon’s statement (op. cit, pp. 40 ff.) that they 
divided all other rectilineal figures into triangles. 
5° Op. cit. (see note 44), p. 428 Friedlein, 
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possible to form any number of different rational right-angled 

triangles by finding pairs of numbers the sum of the squares of 
which is equal to a square number.*! It is irrelevant for our 

purpose whether this formula is rightly attributed to Pye 

personally, but one can safely assume that it belongs A e v 
oldest period of Pythagorean mathematics. For Proclus us' ly 
relies on the very excellent history of mathematics of Aristotle’s 
disciple Eudemus of Rhodes; and in this case what he says seems 
all the more worthy of credit in that he does not claim too much 
and rather implies a criticism of the common tradition that 
Pythagoras ‘proved’ the ‘Pythagorean theorem’ in its general 

ical form. 

oe eile! the formula marks a great advance. One pe to 
interpret it in terms of Pythagorean philosophy in or re to 
understand its importance in regard to our problem. In the theory 
discussed before, the shape of figures which are similar in the 
mathematical sense of the word is directly related to a definite 
set of integers. Two triangles, with the sides 3545 5 and 8, Be 
respectively are not, on the other hand, similar in the sense of “a 
(modern or Euclidean) mathematical term. But they are s i 
‘similar’ in regard to the ornamental element of one tight ee 
and this ‘similarity’ is not related to or expressed in one del F 
set of integers, but is related to the fact that the two so 
integers related to the two triangles enter into the same ae 

matical formula, What is important for our problem in this 
extension of the theory is merely that it shows how the Pythago- 
reans were not content with a simple theory but, with an extra- 
ordinarily inquisitive spirit, adapted this theory to ever more 

licated problems. a 

The pit extension of the Pythagorean theory which E 
important as a preparation for the discovery of incom 
ability is the theory of polygonal numbers. This prani tl e i 
ginnings of which ancient tradition, starting with / ie, A 
attributes also to the early Pythagoreans, was many centuries lat 


s1 The formula, though expressed in a somewhat more complicated ways 
amounts to the statement that if m be any odd number, 
m? — 1\* m? + 1\? 
m+ (f=) = (= )" 


z 
s2 ‘The relevant passages have been collected by Heath, History (see note 46), 
1, 76 ff. 
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developed by Diophantus to what is now called indeterminate 
analysis. But for a long time it remained rather sterile from a 
purely mathematical point of view. This is probably the reason 
why Euclid disregarded it in the arithmetical section of his 
Elements and why other high-ranking mathematicians from the 
fourth century onwards have done likewise. 

Just like the other geometrical theories of the Pythagoreans 
discussed so far, this theory is concerned with interrelations 
between numbers and geometrical figures. But in this case the 
figures are not drawn and formed by straight lines of certain 
proportionate measures, but are built up from dots. The theory 
then is concerned with the question from what numbers of dots 
arranged in a certain order the different polygons can be built.53 
It seems perfectly clear from the evidence presented so far that 
this theory is a natural product of the development of Pythago- 
rean thought. It, therefore, certainly need not, as E. Frank 
contends,’+ be dependent on or, in its original form, even be in- 
fluenced by the physical atomism of Democritus, which has an 
entirely different origin. Whateyer chronological inferences 
E. Frank draws from this incidental affinity are, therefore, 
absolutely unwarranted. 55 

Though the ‘atomism’ of the theory of polygonal numbers 
seems most remote from the discovery of incommensurability it 
is here that we come nearest to our problem. All the Pythagorean 
doctrines discussed so far either are based on or result in a search 
for numbers, i.e. integers, from which geometrical figures with 
certain properties can be built up. In the course of these efforts 
the Pythagoreans can hardly have failed to wonder what numbers 
might be hidden in certain well-known figures which had not 


53 Triangular numbers, for instance, are (1), 3, 6, 10, 15, like this: 


ete, 


54 Op. cit. (see note 2), pp. 52 ff. 

58 The passage in Aristotle, De Anima, 409 a 10 ff., where Aristotle quite cor- 
rectly says that if one replaces Democritus’ material atoms by immaterial dots 
the result is very similar to the quantitative theory of the Pythagoreans, need 
certainly not have chronological implications. But even if it had such 
implications, this would not prove anything, since Aristotle in this passage 
does not refer to the earliest form of the Pythagorean doctrine. 
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been built up in this way, for instance, the isosceles right-angled 
triangle, which was of special importance to the Pythagoreans 
because it was one-half of the square, the latter figure having 
become a mystical symbol in the Pythagorean community. In the 
case of the isosceles right-angled triangle, however, it is not 
possible to express the ratio between its sides in integers. It is 
perhaps not too far-fetched a speculation if one assumes ara 
early development of the theory of polygonal numbers was pi uy 
due to an attempt to overcome this difficulty by building up a e 
polygons from dots rather than from straight lines, In fact, ; is 
seems all the more likely because here again the division of poly- 
gons and polygonal numbers into triangles and triangular num- 
bers is one of the main points of the theory. Theon, for instance, 
points out é that an oblong number can be divided into two equal 
triangular numbers while a square number is made up of two 
unequal triangular numbers whose sides differ by one unit, 


namely, 


Fic, 1 


But however this may be, men of the inquisitive spirit which 
characterized Hippasus and some of his Pythagorean conten 
raries57 can hardly have been satisfied with these arithmetic 
theorems as a substitute for the solution of the real prob 
namely, the problem of the ratio between the sides of an isodi 
right-angled triangle. This is again confirmed by ancient B 
tion; for what Plato says about Theodorus’ demonstration o i 
irrationality of the square of roots of 3, 5, 6, 7, etc., presupposes, 


56 Op. cit, p. 41 Hiller. 
37 See supra, pp. 386 ff. and p. 396. 
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as shown above,58 that the irrationality of the square root of 2 
had already been proved. 

Fortunately, the original demonstration of the irrationality of 
the square root of 2 has been preserved in an appendix to the 
tenth book of Euclid’s elements;59 and that this demonstration 
is actually, at least in its general outline, the original one is 
attested by Aristotle. One glance at this demonstration 6 shows 
that it does not presuppose any geometrical knowledge beyond 
the Pythagorean theorem in its special application to the isosceles 
right-angled triangle, which, as is well-known, can be ‘proved’ 
simply by drawing the figure in such a way that the truth of the 
theorem in that particular case is immediately visible.6' Apart 


58 See supra, p. 385. 

$9 Euclid, Elementa, X, Append. 27, pp. 407 ff. (This appendix is not included 
in Heath’s translation of Euclid’s Elements.) 

6° In literal translation this demonstration runs as follows: Let ABCD be a 
square and AC its diameter, I say that AC will be incommensurable with AB 
in length, 

For let us assume that it is commensurable, I say that it will follow that the 
same number is at the same time even and odd. It is clear that the square on 
AC is double the square on AB, Since then (according to our assumption) 
AC is commensurable with AB, AC will be to AB in the ratio of an integer 
to an integer, Let them have the ratio DE :F and let DE and F be the smallest 
numbers which are in this proportion to one another. DE cannot then be 
the unit. For if DE was the unit and is to F in the same proportion as AC to 
AB, AC being greater than AB, DE, the unit, will be greater than the integer 
F, which is impossible, Hence DE is not the unit, but an integer (greater 
than the unit), Now since AC: AB = DE:F, it follows that also AC? : AB? = 
DE*:F?, But AC? = 24B? and hence DE? = 2F?, Hence DE? is an even 
number and therefore DE must also be an even number, For if it was an odd 
number its square would also be an odd number. For if any number of 
odd numbers are added to one another so that the number of numbers added is 
an odd number the result is also an odd number. Hence DE will be an even 
number, Let then DE be divided into two equal numbers at the point G. 
Since DE and F are the smallest numbers which are in the same proportion 
they will be prime to one another. Therefore, since DE is an even number, F 
will be an odd number. For if it was an even number the number 2 would 
measure both DE and F, though they are prime to one another, which is 
impossible. Hence F is not even, but odd. Now since ED = 2EG it follows 
that ED? = 4EG?. But ED? = 2F?, and hence F? = 2EG?, Therefore F? 
must be an even number, and in consequence F also an even number. But it 
has also been demonstrated that F must be an odd number, which is impos- 
sible, It follows, therefore, that AC cannot be commensurable with AB, 
which was to be demonstrated, 

* For examples, see Heath, The Thirteen Books of Euclid’ s Elements, Vol. 1,p. 352» 
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from this the demonstration remains in the purely arithmetical 
field; and since the early Pythagoreans speculated a good deal 
about odd and even numbers ® the demonstration itself cannot 
have been beyond their reach.® 

Yet if this demonstration of the irrationality of the square root 
of 2 was the only way in which incommensurability can have 
been discovered, one might still agree that there are good reasons 
for Frank’s and Neugebauer’s hesitation to attribute the discovery 
to the middle of the fifth century. The demonstration requires 
not only a good deal of abstract thinking, but also of strict logical 
reasoning. Apart from this, the laboured language of the demon- 
stration as given in the appendix in Euclid shows clearly with what 
difficulties the early Greek mathematicians had to struggle when 
elaborating a proof of this kind. In fact, this conclusion is all 
the more cogent because the demonstration, though somewhat 
more archaic in form than Euclid’s own demonstrations, uses a 
form of presenting the argument in short concise sentences 
which has no parallel in Greek literature of the fifth century.®t 
If, then, the proof as such, as the combined passages in Plato 
and Aristotle seem to indicate, belongs to the fifth century, 
it seems safe to assume that in its original form it was still more 
laborious. Most significant, however, is the fact that the whole 
proof, as presented, uses the terms commensurable and incommensur- 
able, just as Theodorus did in Plato’s Theaefetus, as something 
already known. This seems to presuppose that incommensurability 
was already known when the demonstration was elaborated. 

Since the form of the proof as it appears in the appendix to 
Euclid may not be the original one, the form of the proof in 


2 See, for instance, Aristotle, Physics, 203 a 5 f; Metaph., 986 a 22 fi. 

63 Concerning the arithmetical premises of this demonstration and the probe 
able deficiencies of its original form, see my article on Theodorus of Cyreng 
in Pauly-Wissowa, RE, Vol. VA, pp. 1817 and 1820 ff. 

6 In order to illustrate this, one may compare the literal fragments of Zeng 
of Elea which show a very high degree of abstract thinking and also of close 
logical reasoning, but at the same time are written in a laboured languag, 
with long and cumbrous sentences, while Aristotle (in the fourth century) 
and later writers who give an account of Zeno’s theory, reproduce the same 
arguments in a sequence of very short sentences very similar to those found 
in the appendix to Euclid. 

6 Plato, Theaetetus, pp. 147 B f. and Aristotle, Analytica Priora, 41 a 26-31 and 


5o a 37. See also supra, pp. 385 and 394- 
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Euclid’s appendix may not be sufficient to show with certaint 

that when the irrationality of the square root of 2 was eon 
strated, the discovery of incommensurability as such had already 
been made, probably in a different mathematical object. But if 
one considers the further evidence presented above, the suspicion 
that such was the case becomes very strong. For it is difficult to 
believe that the early Greek mathematicians should have dis- 
covered the incommensurability of the diameter of a square with 
its side by a process of reasoning which was obviously so labo- 
rious for them if they had no previous suspicion that any such 
thing as incommensurability existed at all. If, on the other hand, 

they had already discovered the fact in a simpler way, it is perfectly 
in keeping with what we know of their methods to assume that 
they at once made every effort to find out whether there were 
other cases of incommensurability. The isosceles right-angled 
triangle in that case was the natural first object of their further 
investigations. 

It is at this point that the tradition concerning Hippasus’ in- 
terest in the dodecahedron, or ‘the sphere out of 12 regular 
pentagons’ has to be considered. There can be no doubt that 
Hippasus was not the author of the mathematical construction 
of the dodecahedron, as Iamblichus claims in one place. Quite 
apart from other considerations, this is proved by the fact that 
the better tradition implies that this was an achievement of 
Theaetetus,67 who belonged to the second generation after 
Hippasus. And in another passage, Iamblichusć8 himself claims 
merely that Hippasus ‘drew’ the regular dodecahedron, which is 
probably the original tradition. i 

That Hippasus was interested in the dodecahedron and in the 
dodecahedron as a ‘sphere made of 12 regular pentagons’ is very 
likely. For regular dodecahedra occurred in Italy as products of 
nature in the form of crystals of pyrite.69 With the Pythagoreans’ 


66 See note 24. 
67 For details, see the article i 
3 quoted in note 5, pp. 1364 ff. 
68 See notes 22 and 23. Cea a 
ae i sith: A 
R Seg Lindemann in Sitg,-Berichte Akad, München, matb-phys. Klasse, 
fol. 26, pp. 725 f. Lindemann gives also evidence to show that dodecahedra 
Ne used as dice in Italy at a very early time, and that the regular dodeca- 
E — pins had some religious importance in Etruria. Especially 
latter fact, if known to the Pythagoreans, would natı i 
their interest in the figure. i Boss EAN 
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interest in geometrical forms these crystals must certainly have 
attracted their attention and evoked a desire to analyze their form 
mathematically. In addition, we know that the Pythagoreans 
used the pentagram, i.e. a regular pentagon with its sides pro- 
longed to the point of intersection,?? as a token of recognition. 


It is absolutely in the character of Hippasus as we now know 
him that he should have tried to find out about the numbers and 
ratios incorporated in the pentagram and regular pentagon. Could 
it then really be a mere coincidence that the same Hippasus is 
credited with the discovery of incommensurability and with an 
70 See Lucian, De Japsu in salutando, 5, and schol. Aristophanes, Nubes, 609: 
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interest in the ‘sphere consisting of 12 regular pentagons’, and 
that the regular pentagon is exactly the one geometrical figure in 
which incommensurability can be most easily proved? 

How would the Pythagoreans have gone about it if they 
wanted to know the ratio between the lengths of two straight 
lines? Again, the method was an old one, known by craftsmen 
as a rule of thumb many centuries before the beginning of Greek 
philosophy and science, namely, the method of mutual subtrac- 
tion,7! by which one finds the greatest common measure. It is, 
of course, impossible to discover incommensurability by applying 
this method in the way in which craftsmen do it: with measuring 
sticks or measuring ropes. But if one looks at the pentagram or 
at a regular pentagon with all its diameters filled in—and we have 
seen that the Pythagoreans were interested in diameters—the 
fact that the process of mutual subtraction goes on infinitely, 
that therefore there is no greatest common measure, and that 
hence the ratio between the diameter and side cannot be expressed 
in integers however great, is apparent almost at first sight. For 
one sees at once that the diameters of the pentagon form a new 
regular pentagon in the centre, that the diameters of this smaller 
pentagon will again form a regular pentagon, and so on in an 
infinite process (see fig. 2). 

It is then also very easy to see that in the pentagons produced in 
this way AE = AB’ and B'D = B'E' and therefore AD — 
AE =B'F', and likewise AE = ED' = EA’ and B'E' = 
B'D = P'E and therefore AE — B'E' ’.A', and so forth 
ad infinitum, or, in other words, that the difference between the 
diameter and the side of the greater pentagon is equal to the 
diameter of the smaller pentagon, and the difference between the 
side of the greater pentagon and the diameter of the smaller 
pentagon is equal to the side of the smaller pentagon, and again 
the difference between the diameter of the smaller pentagon and 
its side is equal to the diameter of the next smaller pentagon and 
so forth in infinitum, Since ever new regular pentagons are pro- 
duced by the diameters it is then evident that the process of mutual 
subtraction will go on for ever, and that therefore no greatest 
common measure of the diameter and the side of the regular 
pentagon can be found. 


71 For evidence to show that the Pythagoreans used this method in mathe- 
matical theory, see infra, p. 405. 
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One may, of course, still ask how the Pythagoreans could prove 
that AE = AB' and B'D' = B'E’, etc. Now Proclus, probably 
getting his information from Eudemus of Rhodes, states?? that 
Thales was the author of the theorem that in an isosceles triangle 
the base angles are equal. In connection with this it is important 
to note that Aristotle?3 refers to an archaic proof of this proposi- 
tion. He does not quote all the steps of this proof, but what he 
quotes shows that ‘mixed angles’, i.e. angles formed by a straight 
line and the circumference of a circle, were used in the demon- 
stration, and that in all likelihood the proof was based on a rather 
primitive method of superimposition.’* It is clear that with this 
latter method the converse of the proposition could be proved 
without difficulty. It follows that the equality of AE with AB’ 
and of B'D with B'E' could be derived from the equality of 
Z AEB' with Z AB'E and of ZB'DE’ with ZB’E'D, if these 
angles could be proved to be equal respectively. 

Ås to this latter proof, the evidence is somewhat less definite, 
But Eudemus of Rhodes’s attributes to the early Pythagoreans 
the proof that the sum of the internal angles in any triangle is 
equal to two right angles. From this theorem the general theorem 
that in any polygon the sum of the internal angles is equal to 
2n — 4 tight angles can very easily be derived, if one divides the 
polygon into triangles,” and we know?7 that the Pythagoreans 
constantly experimented with dividing polygons into triangles. 
The proposition furthermore that in any polygon the sum of the 
external angles is equal to four right angles is a mere corollary of 
the preceding proposition.’8 On the basis of these propositions, 
finally, the equality of the angles figuring in the demonstration 
suggested above can be very easily shown. 

It follows that there is no reason whatever to disbelieve that 
Hippasus was able to demonstrate the incommensurability of 
the side with the diameter of a regular pentagon. For what is 


7 Op. cit, pp. 250 £. Friedlein, 73 Aristotle, Analyt. Pr. 41 b 13 ff. 

74 For details, see Heath, Elements (see note 45), 1, 253. 

75 Quoted by Proclus, op. cit., 379 Friedlein, 

% The proof is quoted by Proclus, ap. cif, After the polygon has been divided 
into triangles, the proposition about the sum of the angles of a triangle 
being known, the remainder of the proof is a simple addition. 


77 See supra, note 49. f 
78 Aristotle refers to this proof as to something very well known in Analyt. 


Post. 99 a 19 ff. and 85 b 38 ff. 
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needed for the proof suggested is nothing but two fundamental 
geometrical propositions which concern the isosceles triangle and 
the sum of the angles in any triangle, and in addition the old time- 
honoured method of finding the greatest common measure by 
mutual subtraction. All the rest is nothing but the simplest 
addition, subtraction, and division. Of the two geometrical 
propositions, the first had undoubtedly been ‘proved’ in a very 
primitive way even before Pythagoras.7? The second one was 
probably also proved in some such way, though we do not 
know exactly how.8° But there can be no doubt whatever that 
its truth was known long before Hippasus. That the proofs of 
these theorems as existing in the middle of the fifth century did 
not come up to the Euclidean conception of a satisfactory proof 
is not to the point. For the question is not whether Hippasus 
could give a demonstration which in all its steps would have 
satisfied Euclid or Hilbert, but whether he was able to find a 
proof which at the level which mathematical theory had reached 
in his time was considered absolutely convincing, and as to this 
there can be no doubt. It is, perhaps, not unnecessary to point 
out specifically that the demonstration of incommensurability 


79 It is an interesting fact that all the theorems which ancient tradition attri- 
butes to Thales are either directly concerned with problems of symmetry 
and ‘provable’ by superimposition, or of such a kind that the first step of the 
proof was obviously based on a consideration of symmetry and the second 
step, which brings the proof to its conclusion, is a simple addition or sub- 
traction. The much discussed Euclidean proof of the first theorem of con- 
gruence by superimposition seems, then, the last remnant of a method which 
once had been widely applied and with which Greek scientific geometry had 
started. 

80 The proof attributed to the Pythagoreans by Eudemus seems to presuppose 
the famous fifth postulate of Euclid. But Aristotle (Am, Pr., 65 a 4) indicates 
that there existed an old mathematical demonstration about parallels and 
angles which involved a vicious circle, It seems, then, quite possible that the 
equality of alternate angles on parallels cut by a straight line was at first 
considered self-evident on the basis of considerations of symmetry, that then 
a faulty attempt to prove the proposition was made, and that finally Euclid 
tried to give the whole theory a sound foundation by his famous postulate. 
In this case the proof of the proposition concerning the sum of the angles of a 
triangle attributed to the early Pythagoreans by Eudemus may really be very 
old. But Geminus (in Eutocius’ commentary on the Conica of Apollonius of 
Perge; Vol. II, 170 of Heiberg’s edition of Apollonius) mentions a still 
older demonstration in which the proposition was proved first for the equi- 
lateral, then for the isosceles, and finally for the scalene triangle, 
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suggested above does not presuppose any geometrical construc- 
tion in the strictly mathematical sense at all, as long as the 
Pythagoreans were able to draw a reasonably accurate regular 
pentagon in some way, and this can hardly be questioned, for a 
quite beautiful pentagram can be seen on a vase of Aristonophus 
which belongs to the seventh century B.c. This vase was found 
at Caere in Italy and is now in a museum in Rome. Neugebauer’s 
argument, therefore, that the discovery of incommensurability 
could not have been made by Hippasus since Oinopides, who 
belonged to the succeeding generation, was still concerned with 
the most ‘trivial’ mathematical constructions, has no validity.8t 
There is, then, perhaps some justification for the claim that the 
analysis so far has proved what was promised in the introduction 
to this paper, namely, that the discovery of incommensurability 
can have been made in the middle of the fifth century, that the 
development of the Pythagorean doctrine of numbers as the 
essence of everything naturally led to this discovery, that ancient 
tradition contains strong hints as to the way in which the dis- 
covery actually was made, and last but not least, that Greek 
mathematics in that early period may have been very elementary, 8? 
but certainly was not trivial. It was not trivial because the Greeks 
had two peculiarities which the Egyptians and Babylonians 
obviously lacked. They were very prone to build up sweeping 
general theories on very scanty evidence. Of this the Pythagorean 
theory that ‘all things are numbers’ is a striking example. Yet at 
the same time they were not content with having such a theory, 
but made unremitting efforts to verify it in all directions. It was 


8 In my article on Oinopides (see note 43) I have tried to show that Oino- 
pides’ mathematical constructions were not ‘trivial’ cither, if viewed in 
connection with the problems which he tried to solve, But the solution of the 
present problem is quite independent from the acceptance or rejection of this 
suggestion. 

82 In the present article only so much mathematical knowledge has been 
attributed to the early Greek mathematicians as can be ascribed to them with 
the greatest approximation to certainty which a historical inquiry can attain. 
‘The attempt has then been made to show that even if their knowledge did 
not go beyond this, they nevertheless can have discovered incommensura- 
bility and by the nature of their theories and methods were naturally led 
to this discovery, But this does not imply that their knowledge must 
necessarily have been as limited and elementary as has been assumed in this 


paper. 
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on account of this second peculiarity that they discovered in- 
commensurability in a very early period. 

It is perhaps advisable to add a brief survey of the immediate 
consequences of the discovery of incommensurability for the 
further development of the theory of proportions. For this will 
confirm both the opinion concerning the general character of the 
early scientific investigations of the Greeks and some special 
suggestions which have been made in the course of the present 
inquiry. 

The discovery of incommensurability must have made an enor- 
mous impression in Pythagorean circles because it destroyed with 
one stroke the belief that everything could be expressed in integers, 
on which the whole Pythagorean philosophy up to then had been 
based. This impression is clearly reflected in those legends which 
say that Hippasus was punished by the gods for having made pub- 
lic his terrible discovery, 

But the consequences of the discovery were not confined to 
the field of philosophical speculation. Lagos or ratio, as we have 
seen,*3 meant the expression of the essence of a thing by a set of 
integers. It had been assumed that the essence of anything 
could be expressed in that way. Now it had been discovered 
that there were things which had no /ogos. When we speak of 
irrationality or incommensurability we mean merely a special 
quality of certain magnitudes in their relation to one another, and 
we speak even of a special class of irrational numbers. But when 
the Greeks used the term alogos, they meant originally, as the 
term clearly indicates, that there was no /ogos or ratio. 

Yet this fact must have been very puzzling. It had been gener- 
ally assumed that two triangles which were similar, ie. which 
had the same ornamental appearance, though differing in size, 
had the same /gos, i.e. that they could be expressed by the same 
set of integers. In fact, this is clearly the original meaning of the 
term 6 adrds Adyos (the same Zgos), which we translate by ‘pro- 
portion’, But two isosceles right-angled triangles had still the 
same ornamental appearance, and therefore should have had the 
same /ogos. In fact, it seemed evident that their sides did have the 
same quantitative relation to one another. Yet they had no gos. 

The way in which the Greeks amazingly soon after the stunning 
discovery of incommensurability began to deal with this problem 
53 See supra, pp. 392-93. 
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is a much greater proof of their genius for and their tenacity in 
the pursuit of scientific theory than the discovery of incommensur- 
ability itself. For very soon®+ they began not only to extend the 
theory of proportion to incommensurables, but also established 
a criterion by which in certain cases it can be determined whether 
two pairs of incommensurables (which in the old sense have no 
Jogos at all) have the same /ogos. The terminological difficulty 
created by this seeming contradiction in terms is reflected by the 
fact that for some time the term alogos for irrational was replaced 
by the term arrhetos (inexpressible) which is merely another way 
of expressing what the term algos originally meant. It is also 
interesting to see how the term algos gradually came back, First 
the term rhe/os (rational) is created in contrast to arrhefos. Then the 
term arrhetos disappears; and Theaetetus, who developed the 
theory of irrationality further, reintroduced the term alogos but 
used it only for ‘higher’ irrationalities, for instance of the form 


VaVb, while he called the simple irrationalities of the form Va 
dynamei monon rhetoi (literally: rational only in the square). 
Finally, when /ogos had become a technical term and the incon- 
gruity of the statement that two pairs of agoi have the same Jogos 
was no longer felt, the Greek mathematicians returned to the 
old terminology and called all irrationals a/ogos.8° The fact that 
Theaetetus, who died in 369 B.C., had already begun to return 
to the old terminology is a very strong confirmation of the view 
that the discovery of incommensurability must have been made 
long before, and that the term Jogos for ratio, from which alogos 
is derived, must certainly have been used by the Pythagoreans 
before the middle of the fifth century. 

The extension of the theory of proportion to incommensut- 
ables required an entirely new concept of ratio and proportion 
and a new criterion to determine whether two pairs of magnitudes: 
which are incommensurable with one another have the same /ogos. 
The early solution of this problem is most ingenious. Instead of 
making the result of the process of mutual subtraction the cri- 


$4 The famous demonstrations of Hippocrates of Chios, who belonged to the 
same generation as Theodorus of Cyrene, clearly presuppose that the theory 
of proportions at his time had already been adapted to incommensurables. 
See F. Rudio, Der Bericht des Simplicius über die Quadraturen des Antiphon und des 
Hippocrates (Leipzig, Teubner, 1907), and infra p. 409. 

8s For details, see my article on Theaetetus (see note 5), pp. 1361 £. 
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terion of proportionality, namely the two sets of integers deter- 
mined by measuring two commensurable magnitudes with the 
greatest common measure found by mutual subtraction, they 
used the character of the process of mutual subtraction itself as 
the criterion of proportionality. They established this criterion 
by giving a new definition of proportionality which made it 
applicable to commensurables and incommensurables alike. In 
literal translation this definition says: magnitudes have the same Jogos 
if they have the same mutual subtraction® It is interesting to see that 
in this definition the term Zgos has lost its original meaning. The 
sense of the definitions is, then, that two sets of magnitudes are 
in proportion if in each case the process of mutual subtraction, 
even if going on in infinitum, nevertheless can be proved always 
to go in the same direction. 

To show this is especially easy in the case of the diameters 
and sides of all regular pentagons, since in this case, the diameter 
being cut in the so-called golden section, it is evident that the 
process will always go exactly one step in each direction. But 
if the practical applicability of the new definition had been limited 
to this case it would have been of little use for the further develop- 
ment of mathematical theory. The most important case in which 
it is very easy to prove on the basis of the new definition that 
two pairs of magnitudes are in proportion is the proposition that 
rectangles and (since parallelograms can very easily be converted 
into rectangles of the same area) parallelograms of the same 
altitude are in proportion with their bases. 


A Cc 


b a c 


For it is easy to see that if b can be subtracted 5 times from a, 
B can also be subtracted 5 times from A, and if the remainder i 
can be subtracted 8 times from b, so can C from B, and so forth 
in infinitum.’? This proportion is the foundation of the famous 
theorems of Hippocrates of Chios. 
8 See Aristotle, Topica, 158 b 32 ff. 
87 In literal translation the passage in Aristotle runs like this: ‘It seems that in 
mathematical theory some propositions cannot easily be proved on account 
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Yet the usefulness of this new definition for the demonstration 
of geometrical propositions is still restricted to a rather limited 
field, The further expansion of the theory of proportions was 
made possible through the new and even more ingenious defini- 
tion which was invented by Eudoxus of Cnidus and which runs 
as follows: Magnitudes are said to be in the same logos, the first to the 
second and the third to the fourth, when, if any equimultiples whatever 
be taken of the first and the third and any equimultiples whatever of the 
second and the fourth, the former equimultiples alike exceed, are alike 
equal to, or alike fall short of, the latter equimultiples respectively taken 
in corresponding order.88 


Of the lack of a definition (or: as long as the proper definition is lacking), as 
for instance the fact that a straight line cutting an area parallel to its side cuts 
the area and its base in the same proportion (literally: similarly). But as soon 
as the definition has been found (the truth of the proposition is at once 
manifest). For the areas and their bases have the same mutual subtraction; and 
this is the definition of proportion (d airés Méyos)! It seems strange that O. 
Becker in an article published in 1933 (Quellen und Studien zur Geschichte 
der Mathematik, Abteilung B, vol. 2, pp. 311 ff.) was the first to give the 
correct interpretation of the expression ‘have the same mutual subtraction” 
in the passage quoted, while Heath, for instance, still called the definition 
‘metaphysical’, and said that it was difficult to see how any mathematical 
facts could be derived from the definition. 

O. Becker in a most excellent analysis has also proved that the greater part 
of the roth book of Euclid’s Elements which contains a very elaborate theory 
of irrationals can be proved by means of this definition, while some of the 
propositions specifically ascribed to Eudoxus cannot be proved on the basis 
of this definition and presuppose the new definition Euclid V, def. 5. Since 
the most important propositions of the roth book of Euclid are ascribed to 
Theaetetus, Becker drew the obvious conclusion that Theaetetus worked with 
the old definition quoted by Aristotle, 

‘This is undoubtedly correct, But his interpretation of the rest of the pas- 
sage in Aristotle seems to require a slight modification. Though Becker has 
seen that the ‘areas’ in Aristotle are in fact parallelograms, or rather, rec- 
tangles, he believes that the proposition about rectangles was from the 
beginning proved by an elaborate process of reasoning, which required that 
several other propositions had been proved first (op. cit., p. 322). This is 
certainly not what Aristotle indicates, when he says that the truth of the pro- 
position is manifest as soon as the definition is found. For this expression 
shows clearly that originally a direct application of the definition to the 
figure given above was considered sufficient proof of the proposition. This 
is an interesting parallel to the first demonstration of incommensurability in 
the pentagon as suggested above. 

88 See Euclid, Elements, V, def. 5 and Scholia in Euclid, Element., V, 3 (Euclidis 
Opera, I. L, Heiberg (ed.), Vol. V (Leipzig, Teubner, 1889), p. 282). 
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If one compares the discovery of incommensurability (assuming 
that it was made in the manner suggested above) with these 
extensions of the theory of proportions, it seems evident that 
the discovery of incommensurability was by far the easiest step. 
For once the Pythagoreans became interested in the pentagram 
and the regular pentagon, anyone might be struck by the fact 
that the diameters will always form a new regular pentagon in 
the centre; and if, furthermore, the general Pythagorean doctrine 
required the determination of the Zgos of diameters and sides, 
all the rest followed very easily. Of the two new definitions of 
proportion, that of Eudoxus is perhaps the most ingenious inas- 
much as it required the greatest effort in abstraction. But the older 
definition of proportion, by which the original concept of /ogos 
was replaced by a new one, which made it possible to apply the 
theory of proportion to incommensurables, was certainly by far 
the most important step in the development. 

The fact that the development from the discovery of incommen- 
surability to Eudoxus took this course has also chronological 
implications. Eudoxus was born in 400 and died in 347 3.c.89 His 
last work, which he left uncompleted, was a large geographical 
work in many volumes.°° He was also the author of the method of 
exhaustion, of the theorem that the volume of a cone is one-third 
of the volume of a cylinder with the same base and altitude,% 
and undoubtedly of other stereometric theorems which must have 
been used in the proof of that proposition. All this would have 
been impossible without the new definition of proportion invented 
by Eudoxus. He therefore must have created this definition 
comparatively early in his life, hardly later than 370. It would, 
then, be little less than miraculous if the first discovery of 
incommensurability had been made ‘in the time of Archytas’ who, 
since he was head of the government of Tarentum in 362, can 
hardly have been born before 430. It is certainly much easier to 
believe that the discovery was made in the middle of the fifth 
century, as ancient tradition claims. 

But the solution of the chronological problem is of importance 


89 See K, von Fritz, ‘Die Lebenszeit des Eudoxos von Knidos’ in Philologus, 
85 (1930), 478 ff. 

°° See F, Gisinger, Die Erdbeschreibung des Eudoxos von Knidos, pp. 5 ff. 

% See Archimedes, Ep. ad Dositheum in De sphaera et Cylindro, p. 4 Heiberg, 
and Ad Eratosth, Methodus, p. 430 Heiberg. 
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mainly because it makes it possible to acquire a deeper insight 
into the way in which the Greeks laid the foundations of the 
science of mathematics and into the special qualities which enabled 
them within an amazingly short time to make a discovery which 
their Babylonian and Egyptian predecessors with all their highly 
developed and complicated methods had not made in many cen- 
turies of mathematical studies. 


XV 
ON HERACLITUS* 
Gregory Vlastos 


I OFFER here remarks on (a) the authenticity of the whole or 
part of some of his fragments (Part I), and (b) the historical 
relation of his thought to that of those who influenced him most 
directly, Anaximander and Anaximenes (Part II). The immediate 
stimulus for these reflections I owe to the study of G. S. Kirk’s 
recent book, Heraclitus: The Cosmic Fragments A work as serious 
and thorough as this compels one to reconsider many things one 
has previously taken for granted, to ask new questions, look 
afresh at the texts, and push through to a finish some hitherto 
half-finished trains of thought. For this I must express my sincere 
thanks to Kirk and also the hope that he will see in my many 
criticisms of his views a mark of esteem, not the reverse. Only 
a fundamental work is worthy of extensive criticism. And if I 
have said little on matters in which I agree with him, it is because 
I could not hope to improve on his own treatment of them, 


* After completing the first draft of this paper I had the benefit of comments 
on it by Professor Friedrich Solmsen and of a detailed discussion of the frag- 
ments of Heraclitus made by Professor Harold Cherniss in his seminar at 
Princeton (Spring Term, 1955). I learned much from both, and made many 
revisions and corrections accordingly, But it must not be inferred that either 
or both of them would share all the views I express here; I alone am re- 
sponsible for any opinion not credited by name to another, With two minor 
exceptions, I have not even undertaken to mention the interesting suggestions 
put forward by Professor Cherniss in his seminar; original ideas are better 
presented to the public by their originator, and I hope he may publish them 
himself. I also wish to thank the Institute for Advanced Study for enabling 
me to pursue studies on this and other topics under ideal conditions during 
the year 1954-5. 

1 Cambridge University Press, 1954. See my brief review in AJP, 76, 1955, 
PP. 310-13. 
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PART I 


[Part I of the original article is a detailed study of the Greek text 
of some of the fragments of Heraclitus. The following is a 
summary of its conclusions, made by the editors. 


(a) B 91a ‘It is not possible to step twice in the same river’ 
(morap®@ . . . ox éorw euPivar dis TP ad7G). 

B 4ga ‘In the same rivers we step and do not step, we are and 
ate not’ (norapoîs tots adrois éuBaivopev re Kat od éuBaivoper, 
eluev re xal ove elev). 

B 12 ‘On those who step in the same rivers, different and again 
different waters flow’ (morapoîot roiow adrotow éuBaivovow 
érepa Kal érepa tdara èmppeî). 


Professor Kirk took B 12 to be the only genuine one of these 
three. Professor Vlastos argues that B 12 is, of the three, the 
least likely to be genuine. He suggests that B 91a and the second 
part of B 12 perhaps come from an original which read: ‘You 
could not step into the same river twice, since different and again 
different waters flow’. He also defends B 49a. 


(b) B 89 ‘To men awake, there is one common world, but men 
asleep turn away, each to his own’ (rots èypnyopóow eva Kat 
ows kéopov elva, trav è xomwperww exaorov els iov 
dmoorpépeabat), 


Kirk treated this as ‘a later paraphrase, partly of the last 
clause of Fragment 2 and partly of the last sentence of Fragment 
1’, Vlastos defends B 89, including the use of cosmos in the sense 
of ‘world’ here and in B 30. 


(©) B 5x ‘They do not understand how being at variance it 
agtees with itself: a back-turning connection, as of bow and 
lyre (où Euvidow Skeos Siapepópevov éwwrd Spodoyéer maNlvrpomes 
dpnovtn ékewonep róčov kal Mons). 

Vlastos defends the reading 7aAtvrpomos against Kirk’s prefer- 
ence for 7aNivrovos, ‘back-stretched’. 


@B 41. ‘Wisdom is one thing: to understand the gnome 
[judgement] which has steered all through all’ (é 76 coddy, 
ènioraobar: yvópnv, drén exvBépyyce mdvra dud mávrwv). 
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Vlastos raises objections against Kirk’s proposal to take 
éxioracbat yvópnv as a periphrasis for yiyvóorew and suggests 
reading érén xuBepyarat.] 


PART II* 


A prime requisite of the historical interpretation of any philoso- 
pher, ancient or modern, is to determine the nexus with those 
of his contemporaries or predecessors who did the most both 
to supply him with a working-stock of basic concepts and also 
to provoke new questions in his own mind, calling for new 
answers and therewith new concepts. Who are the most likely 
candidates for the role in the case of Heraclitus? 

A proper answer to this question would call for a much more 
extensive investigation than I could carry out in this paper. 
All I can do here is to propound a Aypothesis, and follow it out, 
in the hope that the results so obtained will commend it to 
others. It is that the main historical influences on Heraclitus’ 
thought were the great Milesians, Anaximander and Anaxi- 
menes, and that our best chance to understand the problems 
which confronted him and the meaning of his own answers to 
them is to discover as best we can the links which connect his 
thought with theirs. Though, I repeat, this is only a hypothesis, 
it is only fair to add that it is not an implausible one. For think 
of the suggested alternatives: Parmenides, Xenophanes, Pytha- 
goras. Each of the first two has found powerful exponents, but 
with results disproportionate to the resources expended on either 
hypothesis. Reinhardt’s brilliant sponsorship of the view that 
Heraclitus’ ‘roots’ are in Parmenides was condemned to failure 
at the start by the indefensible chronology on which it was 
based.'* Gigon’s attempt to link him with Xenophanes? sheds 


* Minor revisions have been made in Part II by the author. 

15 For the most recent criticism of his chronology, see Kirk, pp. 1-3. That in 
spite of this mistake Reinhardt’s work has done so much to stimulate 
Heraclitean studies in the last forty years is a tribute to the vigour of his 
thinking, the incisiveness of his writing, and the breadth of his knowledge. 
‘The same qualities make his later papers (to the first of which I shall continue 
to refer), ‘Heraklits Lehre vom Feuer,’ and ‘Heraclitea,’ Hermes, LXXVII 
(1942), 1 f. and 225 ff., outstanding contributions. 

2 O, Gigon, Untersuchungen zu Heraklit (Leipzig, 1935). For a critique of his 
theory of Heraclitus’ dependence on Xenophanes see W. Broecker, Gnomon, 
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some light on Heraclitus’ religious views but almost none on his 
cosmological and metaphysical conceptions. As for Pythagoras, 
he is easily the candidate least likely to succeed, since what we 
know of his doctrine is so meagte in itself, almost infinitesimal 
in comparison to what we know of Heraclitus; how can our 
ignorance of the former improve our knowledge of the latter?3 
So by a process of elimination one is led back to the Milesians, 
where one should have started anyway. That Heraclitus knew 
their books has high antecedent probability, and is confirmed, 
quite apart from all the things I shall discuss below, by some 
meteorological details in which he followed them.* That he 


3 Jf this sounds unduly pessimistic, consider the possible borrowings: (I) 
metron (so Kirk, p. 403). But did this figure in the Pythagorean scheme? We 
don’t know. Our evidence, such as it is, speaks of peras (in opposition to 
apeiron), not metron. But suppose metron was used as an alternate to peras; it 
would then refer, like the latter, to (a) ratios of odd-even numbers such as 
those of the concordant musical intervals (cf. Gnomon, XXV [1953], 33-4) and/ 
or (b) whole integers, applied to things like justice, the soul, etc. (Aristotle, 
Met., 985 b 29-31 and Ross ad /oc.). Where does Heraclitus employ ratios as 
at (a) or numbers as at (b) in any comparable way? (II) Jogos. What is there 
analogous to either (a) or (b) in Heraclitus when he speaks of /ogos, e.g., at 
B 1 or B 31 b? A more interesting suggestion has come from Frinkel, 
AJP, LIX (1938), 309 ff., and Minar, CP, XXIV (1939), 338 ff, who take 
the sense of /ogor borrowed from Pythagoras to be ‘proportional mean’, i.e. 
the X:Y::Y:Z ratio. But though a convincing case has been made by 
Fränkel for Heraclitus’ ase of this ‘thought-pattern’, there is no evidence 
that he derived it from Pythagoras, whose use of it is purely conjectural, and, 
if historical, would not have endeared it to one who thought him a charlatan 
(B 81). Moreover, though any proportion would be a /ogos, there is no evi- 
dence that when Heraclitus spoke of the Jogos or ‘the same /ogos’ he was 
thinking of a proportional mean at all (cf. my elucidation of B 31 b in the 
text below, where the required relation is equality, not geometric proportion) 
nor, conversely, that when he did use the three-term proportion (e.g. at 
B 83, ape :man : :man : god) he was thinking of this relation as a manifestation. 
of what de called Jogos. 

4 His explanation of thunder-lightning is that of Anaximander as modified 
by Anaximenes (Actius, iii. 3, 1, 2, and 6): Anaximander explained this as a 
cloud-burst; Anaximenes, likening the phenomenon to the ‘sea, which 
flashes when divided by the oars’, added the notion of external impact 
(which could be only that of wind on cloud) as the cause of the rending of the 
cloud; Heraclitus’ explanation of thunder has both wind-impact on cloud 


XIII (1937), 530 ff. Though only a doctoral dissertation Gigon’s is a challeng- 
ing book, and Kirk has done well to devote so much time to the detailed 
discussion of its views. 


416 


ON HERACLITUS 


had plenty of respect for them we may assume from the fact 
that they never figure in his vitriolic broadsides against prominent 
contemporaries and predecessors (B 40, B 42, B 56, B 57, B 81). 
To be known and not abused by a man of Heraclitus’ tempera- 
ment is tantamount to the receipt of a certificate of merit. 

1 Of B 80, ‘one must know that war is common, and right (dike) 
is strife, and that all things come to pass by strife and necessity 
(chreény’, Kirk rightly remarks that it is ‘almost certainly a criti- 
cism of Anaximander’ (p. 401). Both dike and chreôn occur also 
in Anaximander’s famous fragment; and the thrice repeated 
reference to ‘war/strife’ could hardly fail to allude to Anaxi- 
mander’s notion of the mutual aggression of the elements.5 But 
what is the criticism? Kirk’s answer—that while Anaximander 
held that ‘change between opposites involves a kind of injustice: 
on the contrary, 4e (Heraclitus) held that strife between opposites 
was “the right way”, normal and just’ (p. 240)—takes us part of 
the way towards the answer; but not the whole way. To begin 
with we must notice the enormous difference of the role which 
‘strife’ plays in Heraclitus: ‘A// things happen in accordance with 
strife’ (B 80); ‘war is the father of a// and king of all’ (B 53). What 
is only occasional and intermittent, though recurrent, in Anaxi- 


5 For my interpretation of Anaximander I must refer to ‘Equality and 
Justice in Early Greek Cosmologies’, CP, XLII (1947), 168 ff. (pp. 168-73 
on Anaximander) (see pp. 73-83 of this volume). Cf. also F. Dirlmeier, 
"Der Satz des Anaximandros’, Rhein, Mus, LXXXVII (1938), 376 f, K. 
Deichgraeber, ‘Anaximander von Milet’, Hermes, LXXV (1940), 10 ff., and 
H. Cherniss, “The Characteristics and Effects of Pre-Soctatic Philosophy’, 
Journal of the Hist. of Ideas, XII (1951), 319 ff. (pp. 323-8 on Anaximander, 
see pp. 5-10 of this volume). 


(@urréoas nvevpárov els rà vébn) and compression (overpodds) of cloud by 
wind; and there is no reason to think that he offered a different explanation for 
lightning as the confusing statement in Aetius might suggest. His ‘bowls’ 
theory of the heavenly bodies follows Anaximander in attempting to provide 
for containers of their fiery substance, altering the shape of the holders to 
suit the disc-shaped bodies postulated by Anaximenes, Heraclitus must also 
have known the physical theories of Xenophanes but made only one im- 
portant borrowing from them: the doctrine that ‘the sun is new every day’ 
(B 6), though this apparently meant for him that each day’s sun is ex- 
tinguished at night (Kirk, p. 267), while for Xenophanes it meant its ‘travel- 
ling on ad infinitum’ (Actius, ii. 24, 9). An interesting linguistic link between 
Heraclitus and Anaximenes is pointed out by Reinhardt (Hermes 77, 1942, 
p. 16), &axefoa: (Anaximenes A 7, A 8; Heraclitus, B 31 b). 
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mander, becomes universal and invariant in Heraclitus. Why 
this difference? We cannot answer this question without granting 
the obvious implication of the river-fragments which Kirk 
formally denies (p. 367 ef passim), the universality of change.6 
That strife is universal follows from the assumption that what- 
ever exists is in change with the added assumption that all 
change is strife, neither of them made by Anaximander. What 
happens now to the latter’s conviction that the world is a realm 
of ‘justice’? Anaximander could hold, and did, that there is 
both ‘injustice’ and ‘justice’ in the world, strife being injustice, 
and justice consisting in the eventual reparation of the encroach- 
ments gained by strife. To Heraclitus this presented an intolerable 
compromise. Concluding as he did that strife is universal, he 
would have to infer that, if strife itself were unjust, there could 
be nothing but injustice. For him there could be no half-way 
house: either all is injustice, or all is justice, in the physical 
world. He chose the second alternative, which he could only 
do by affirming, as he does in B 80, that ‘strife is justice’. The 
last clause of this fragment—that ‘all things happen in accordance 
with strife and rightful necessity—is the completion of the 
thought which is affirmed in each of the preceding clauses.” 
Thus so far Heraclitus’ thought is more intimately connected 


6 For my criticism, see my review of Kirk’s book in AJP, 76 (1955), 310-13. 
7 Kirk fails to sce that módeuov . . . gvvdv in the first makes the same point as 
Bienv čp in the second, He says that ‘in Homer and Archilochus Ares is 
described as impartial, but here war is said to be universal; this surely must 
be the sense in view of frr. 2 and 114 and of the description of war as father 
and king of all in fr. 53? (p. 241). But this misses (a) the perfect connection 
between the Homeric reference to war as guvds because ‘it kills the killer’, 
Iliad, xviii. 309, and Heraclitus’ reason for saying that strife is just (see the 
following paragraph in the text); (b) the fact that at B 2 and B 114 fuvós does 
indeed have the sense of a norm (note 23, above); and (¢) that the same sense 
is even present at B 53 which, of course, accents the universality of war in the 
strongest terms but also refers to its function as creator (warp) and governor 
(BaaiNeds), a function which Heraclitus surely regards as just since he says 
that war establishes the distinction, unquestionably right for him, between 
gods and men, free and slave, Even the full significance of iim» épw is not 
brought out by Kirk, for he makes no mention of usages of épis, vos 
which would lend substance to their conception as instruments of justice 
(c£. latter half of note 134, CP, XLII [1947], 170; and Frinkel’s fine elucida- 
tion of B 80 in Dichtung und Philosophie des frien Griechentums [New York, 


1951], pp. 481-2). 
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with Anaximander’s than Kirk or any of the modern interpreters 
have recognized. Two of the fundamental ideas in Anaximander 
—that there is strife among the elements, and that a just order 
is nevertheless preserved—are reasserted in a form which uni- 
versalizes both of them and thereby resolves the opposition 
between them: what is a ‘nevertheless’ in Anaximander, becomes 
a ‘therefore’ in Heraclitus. The result is that no part of nature 
can ‘ovet-step its measures’, which is surely the point of B 94,8 
and not, as Kirk takes it, that ‘long-term excess is punished (and 
reduced)’ (p. 402), which is precisely what Anaximander had 
taught, not Heraclitus. There can be no excess at all, long-term, 
or short-term either, if ‘a// things happen in accordance with 
strife and rightful necessity’. But when we turn to the next ques- 
tion, ‘Why is justice preserved in strife?’, we find that Heraclitus 
stands in a very different relation to Anaximander, For the 
maintenance of justice the latter had relied immediately upon the 
equality of the elements. Now, as Kirk notes repeatedly, the 
notion of nature as an equilibrium of opposing forces does find 
a place in Heraclitus, though with the difference that the processes 
of encroachment and reparation are not successive, as in Anaxi- 
mander, but concurrent: at every moment the main world-masses 
of fire, water, and earth are each giving up exactly as much as 
they take, each compensating constantly by the ‘death’ they suffer 
(B 36) for the one they inflict.» So much, I believe with Kirk, 
follows from B 31 a: ‘the turnings of fire are first sea, and of sea 
the half is earth, half presser’: the second clause can only mean 
that equal amounts of water are turning back into fire and 
forward into earth, whence it would follow (a4) that the total 
mass of water remains constant, consequently (b) that the total 
masses of fire and earth are also constant, since either of these 
can only change into or from water, and hence, for the same 
reason, (¢) that fire and earth must also display the equipollence 
of change asserted of water in B 31 a—an inference explicitly 
confirmed in the case of fire by the balancing expressions, ‘kind- 
ling according to measures, and extinguished according to 
measures’, in B 30. 

8 As Reinhardt (Hermes, LXXVII [1942], 244, n. 2) has remarked, « 8% pý 
in this fragment ‘drückt eine Unmöglichkeit aus, einen Fall, der nie eintreten 


wird, wie in fr. 121: “Und wenn, dann . . .”, worauf eine Negation folgt.’ 
9 Cf. above, note 7. 
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But note how short all this falls of preserving (let alone, 
extending) Anaximander’s concept of equality as the guarantee 
of justice. For one thing, nothing is said to the effect that fire, 
water, and air are equal to one another. The assumption of the 
equality of the physical components of the world, reasserted by 
Parmenides and Empedocles, is quietly dropped by Heraclitus; 
for Anaximander’s equilibrium of elements he substitutes an 
equilibrium of processes of change. And even the latter is only 
a special case of ‘back-turning adjustment’ (radivrporos dppovin), 
It applies only to those systems which do maintain themselves 
in a stable equilibrium. The world as a whole is such a system, 
and so is a river or, for that matter, the humblest candle-flame, so 
long as its mass remains constant. But many, indeed most, things 
within the world are not of this kind; there are rivers that dry up 
and flames that are put out. To uphold the justice of a// strife 
Heraclitus must fall back on another notion, more fundamental in 
his scheme than that of equipollent change: the constancy of a 
logos or metron preserved in all changes whatever. This is con- 
veyed, in part, in B 31 b, whose sense is not correctly rendered by 
Kirk. ‘(Earth)'° is dispersed as sea and is measured in the same 
Jogos as existed before [it became earth]’** does not say or of itself 


10 I agree with Kranz, Kirk, and others that (yf) is justified by the probability 
that it was in the text followed by Theophrastus (mdAw re ad rhv yijv xeioBat, 
Diogenes Laertius, ix. 9). This expansion is rejected by Walzer (Eraclito, 
Florence 1939), Snell (Hermes, 76 [1941]), Reinhardt (for the latter’s defence, 
see Hermes, 77 [1942], 16, n. 1; and cf. note 12, below). I fail to see what is 
gained by dropping <i) if @éAaoca &axéera is to be understood to mean, as 
by Reinhardt (Joc. cit.) ‘the sea passes from a solid to a liquid state’; its ‘solid 
state? és earth, so we are right back to the meaning of ¢y> but now without 
warrant from the text. If one is to forego the initial ¢y#>, one should accept 
the only meaning which Clement’s text will then permit, i.e. that the sea is 
dispersed as fire. This makes excellent sense, especially if taken in conjunction 
with the suggestion in the following note. For my part, I prefer to stick by 
<yf> on the probability that this was in the text known to Theophrastus, But 
nothing of any great consequence depends on this, The general conclusion I 
reach from my interpretation of B 31 b and B go (towards the close of the 
paragraph in the text above) would be exactly the same if B 31 b referred to 
the change from sea to fire instead of from earth to se: 

11 Tam inclined to accept a suggestion made by Cherniss (in his seminar) and 
treat Ñ yeéoða yñ as a gloss: its presence makes for unnecessary stylistic 
clumsiness, and its absence would make no difference to the sense; retaining 
(here contrary to Cherniss) the initial yf, the new text would still allow, indeed 
favor, the same reference of ‘before’, se. to the earth’s antecedent liquid state. 
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imply that ‘sea is being constantly replenished by the liquefaction 
of earth proportionally with its diminution by condensation into 
earth’ (p. 331). Heraclitus believes this, but it is not what he says 
here. What he does say is that any part of earth which becomes 
water has the same /ogos which it had before it had become earth, 
i.e. when a part of water, w1, becomes a part of earth, er, and then 
et changes back into a part of water, w2, then w2 is ‘measured in 
the same /ogos’ as w1, or w2 = wt, for short.!? B go, ‘all things 
are an exchange for fire, and fire for all things, as wares (are 
exchanged) for gold and gold (is exchanged) for all things’, 
identifies fire as the thing that remains constant in all transforma- 
tions and implies that i#s measure is the same or common measure 
in all things. Thus, in the preceding instance, the same measure 
would obtain not only between w1 and w2, but also between 
each of these and e1, and similarly between all previous trans- 
formations of which w1 is the last and all subsequent trans- 
formations of which w2 is the first, and in all cases for the same 
reason: each member of the whole series represents the same 
amount of fire which is the common thing—ré fvvév—in all the 
different things that compose the series. Thus the ultimate 
guarantee of cosmic justice is fire: the invariance of ifs measures 
is what accounts for the observance of the me/ron in all things, 
and fire is therefore that which ‘governs’ or ‘steers all things’ 
(B 41, B 64, and note 35 in Part I of the original article), 

Towards the end of his discussion of B 90 Kirk remarks: 
12 Another possibility on the text suggested in the preceding note is that 
‘before’ refers to the earthy state before it turns into water, in which case it 
would be er which is said to have the same /ogos as w2, A variant of this is 
permitted by the Diels text, sc, that the logical subject of perpéera is carth 
before it turns into sea, in which case the equation would be er = w1, For 
obvious reasons, neither of these is as likely as the one suggested above, 
though the latter would avoid completely Reinhardt’s objection that on the 
expansion <y) ‘Saxéerau xal jerpéerar verschicdenes Subjekt erhalten’, 
since the subject of perpéera (as well as S:axéerat) would be yj. On the 
former interpretation here and that of my text above, y# would still be the 
grammatical subject of perpéera:, but not the logical one; this I do not find 
absurd, or even difficult, in this context. 


(But cf. also the following note.) Incidentally, I would argue that, if ù yevéoðat 
yñ is a gloss, it must have been put in by someone who did have an initial yû 
in his text; for, if he did not, it would have been natural to take @éaaea as the 
subject, and, in that case, his gloss would probably have been 9 yevéoða 
Oddacca, 
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‘There remains one slight difficulty. . . . Fire is said to be an 
exchange for “all things”; but fire itself must be one constituent 
of “all things”. . .’ (p. 348). There is indeed a difficulty; but is 
it ‘slight’ and is it ‘simply due to an unavoidable looseness of 
speech’ (/oc. ci#.)? If the trouble were merely verbal, Heraclitus 
could easily have avoided it by saying that all ozer things are an 
exchange for fire and fire for all ożher things. The real difficulty 
is of quite another order. It is why Heraclitus should give to 
fire so unique and pre-eminent a place, when it is after all just 
one of three components of the cosmos whose mutual trans- 
formations are symmetrical. Why should not water or earth 
have as good a claim to the place of the ‘common’, since either 
one of them becomes in due course each of the others? Indeed 
why should any of them be singled out as the ‘common’? And 
why should the whole world be ‘ever-living fire’? Are not 
water and earth also ‘ever-living’, each of them, like fire, ever- 
lastingly ‘living’ and ‘dying’ ?3 

When Kirk faces up to this problem he thinks he can solve it 
as follows: ‘The fire in question (in B 30) is not simply that 
which burns in the hearth, because this has no claim to be more 
important or more primary than sea or earth. The cosmological 
fire must be thought of primarily as aether, that purer kind which 
in popular thought fills the upper region of the heavens and is 
considered to be divine and immortal’ (p. 316). Whether popular 


13 I cannot understand how the earth could be for Heraclitus ‘das Starre, 
Gegensatzlose, Tote’ (W. Broecker, Gnomon, 13 [1937], 532). How could 
anything be gegensatzlos in Heraclitus’ world, and fail to exemplify both 
terms of the polarities, change-stability, life-death? Kirk refers approvingly 
(p. 342) to the remark of H. Gomperz that life, for Heraclitus, consists in 
passing from a more solid to a more fluid state, while death is the reverse. 
This too is surely wrong as a generalization; true enough in the case of fire, 
it would be, e.g., false in the case of earth, for which it would be death to pass 
into the more fluid state of water. The more common view is that while 
Heraclitus would exempt nothing from change, he would (a) think of fire as 
changing more rapidly than anything else and (b) choose fire as his arche for 
this reason, We need not doubt that Heraclitus believed (a), i.e. that the rate 
of ‘exchange’ between fire and water is higher than of that between water and 
earth, though he never says this. Nor do I think that (b) is wrong, though 
I do think it an incomplete answer to the question raised in the text above. 
Certainly fire makes a better symbol of permanence through change and life in 
death than does anything else. If he were only a poet, the superbly evocative 
power of this symbol would be an ample answer to my question. 
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thought at this time made this distinction between our fires and 
the fire of the celestial regions we do not know. What we do 
know is that it is not to be found in Heraclitus'+ nor in any 
presocratic fragment, and that no Ionian philosopher thought of 
‘cosmological’ fire, air, etc., as different in kind from that we 
see and handle ever day. The first surviving text in which this 
peculiar notion is asserted is in Plato. It is he, not Heraclitus, 
who says that the fire in the heavens is ‘pure’, as well as ‘fairest’, 
‘most honourable’, etc., while ours is ‘not at all pure in any way’, 
Phil., 29 B-30 B.15 But even if Heraclitus had made this distinc- 
tion, how would it help to answer our question? ‘Cosmological’ 
fire would still be on a par with water and earth in the series 
of natural transformations, and the question why if should be 
elevated above the rest would remain unanswered. It cannot be 
answered, I submit, without taking account of a powerful 
historical influence which passes unnoticed in Kirk’s book: that 
of Anaximenes,6 It is here that Heraclitus found the cosmo- 
logical pattern we are looking for and superimposed it upon the 
one he derived and developed from Anaximander. This pattern, 
in sharp opposition to Anaximander’s, explains all the things 
that compose the world as a differentiation of just one of them. 
Anaximenes’ preference for this type of explanation must have 
been due partly (a) to a genuinely empirical impulse, eschewing 
an arche, like Anaximandet’s, which must lie forever beyond 
experience, to put in its place one which is indisputably iv this 
world, as well as out of it, and whose relation to experience can 
be properly explained (Hippolytus, Ref., i. 7, 2), and partly (b) to 
the conviction that the arche must be of the same stuff as that of 
the human soul,!7 doubtless because he held with Anaximander 


14 Nor the parallel one between an Urfener and its Erscheinungsformen in sun, 
prester, etc., assumed by Reinhardt, p. 16—an odd vestige of Zeller’s theory, 
who needed an Urfeuer as a prop for the ekpyrosis. 

15 Where this distinction in respect of the superior ‘purity’, etc., of 76 év 
navrl over rò map" tyuiv (or 73 evbd8e) is extended to all the ororxeta, including 
earth (29D), Cf. CP XLII (1947), 176, n. 173 (n. 147 on p. 87 above). 

16 All I can find in Kirk by way of reference to any major relationship be- 
tween Anaximenes and Heraclitus is the casual remark, pp. 343-4, ‘It may 
be that Heraclitus’ omission of air is a direct criticism of Anaximenes’ 
acceptance of it” 

17 Which is air: A 22 and 23; also Actius, i. 3, 4, listed as B 2 in Vors.6, 
on which see note, 19 below. 
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that the arche which creates the world also governs it,'8 and is 
therefore intelligent. Though both motivesare discernible in Hera- 
clitus, the second far outweighs the first and provides, in my view, 
the main explanation of the dominant role of fire in his cosmos, 

What may have led Kirk to ignore this link is his insistence 
that ‘the parallel between man and cosmos is first explicitly 
drawn by medical speculation in the fifth century’ (p. 312). But 
it is drawn in Anaximenes, B 2; though much of the wording 
of this fragment is doubtful, there is no good reason to doubt 
that it paraphrases an analogy drawn by Anaximenes himself.19 


18 Aristotle, Phys. 203 b 11 ff.: xal meptéyew dravra xal mávra xuBepvân, ös 
gaot čao p) mooo mapa 7ò drapov Mas alras olov voðv Ñ Aav, which 
would certainly include Anaximenes. That air mepéxe the world is also in 
Anaximenes, B 2. Cf. W. Jaeger, The Theology of the Early Greek Philosophers 
(Oxford, 1947), pp. 29-30 and notes; and on the significance of the ascrip- 
tion of nepiéyew to the arche cf, also n. 127 on p. 81 above. } 

19 The upshot of the controversy about this fragment—for the best on either 
side see Reinhardt, Kosmos und Sympathie (Munich, 1926), pp. 209-13, and 
Kranz, Hermes, LXXII (1938), 111, and Gött, Nachr. (1938), p. 145—is surely 
that it should now be regarded as a testimonium which does not retain the 
original wording. How can ovyxparet be defended for Anaximenes when 
there is no known use of the word prior to the Christian era? Nor is there 
any presocratic parallel for the notion that the soul holds the body together 
while, as Reinhardt points out, this was a common Stoic view. On the other 
hand, there can be absolutely no objection to the statement that the air 
mepeéya the world (cf. n. 18, above); rév čov xóøpov is doubtful (Kranz cites 
its occurrence in Philol., B 1) but this is not conclusive), though possible, 
Moreover, the comparison of a human with a cosmic phenomenon is also 
reported for Anaximenes at A 7, 6; Kranz compares donepel mept ry seerépay 
kedadfy there with oloy #} yux) 4 huerdpa here. Finally, the man-world analogy 
is also implied by Anaximenes’ close follower, Diogenes of Apollonia, when 
he argues that the same thing, air, is that by which man lives and thinks 
(B4; B 5 sub fin.; A19, 42 sub fin.) and that which governs and thinks in the world. 
As to what stood for the improbable ovyxparet jas in the original, the simplest 
guess is juv xparéet, Fränkel (Dichtung und Philosophie, p. 348, n. 20) thinks 
it anachronistic to credit Anaximenes with the notion of the soul ruling 
man or his body. Certainly there is no known elaboration of this idea before 
Plato. But it would be taken for granted from the moment the psyche was 
identified with the thinking, willing self and hence accorded the power of 
controlling the body or its functions expressed by xpardew and its derivatives 
(CE. oxediwy re xal xapdv dxparées, Hippocrates, Art., 48; yAdoons dxparisy 
Aeschylus, PV’, 884; avrod xparéaw for the self-control which is lost in 
drunkenness, Antiphon, Or., v. 26). This concept of the poche is amply 
documented in Heraclitus (cf. especially B 118 with B 117), and there is no 
reason why it cannot go back to Anaximenes. 


424 


ON HERACLITUS 


And even if we were to throw it all out, we would still have the 
fact, independently attested, that Anaximenes made air both 
the arche of all things and the stuff of the human soul, and this 
suffices for our purpose, for this is precisely what Heraclitus 
does, merely substituting fire for air, A variety of convergent 
reasons would prompt this substitution in the case of the soul. 
As the principle of life, soul would be naturally thought of as 
fire, since the warmth which persists throughout life and fails 
only after death, was a fact of ordinary experience.2° As the 
principle of thought, soul would be connected both (a) with the 
heat of fire, since that lapse of intelligence which looms so large 
in Heraclitus’ psychological reflections, sleep, was generally 
regarded as due to a reduction of organic heat, and (b) with 
its light, because of the inevitable association of truth and know- 
ledge with light, of error or ignorance with darkness? Now 
since his cosmos is ‘evet-/iving’ and ‘governed’ by a gndmé, 
what would be more natural for him than to ascribe the principles 
of life and intelligence in the cosmos to the same stuff to which 


20 Anaximenes himself would have had to take account of this fact. Cf. 
Diogenes, B 5, ý ux}. . ., dip Ocpudrepos roô ew ev & cone. This would 
make the transition (from ‘hot air’ to ‘fire’) all the easier for Heraclitus, It is 
possible, perhaps probable, that Anaximenes had also anticipated Heraclitus 
in explaining sleep and drunkenness as due to the moistening of the soul, for 
we know that Diogenes o1 Apollonia held this view (A 19, 44). In an interest- 
ing paper (Hermes, LXXVI [1941], 359 ff.) Diller attributes these and other 
similarities between Heraclitus and Diogenes to the direct influence of the 
former upon the latter, This I very much doubt, since the true affinities of 
Diogenes—in style (cf, Anaximenes, A 1, xéxpyra.... Me... df Kal 
anepirrw, with Diogenes, B 1, rly punvelay dmàñv Kal aeuvf»), main cos- 
mological doctrine (the same arche, air, infinite, giving tise to an infinity of 
worlds), and primarily ‘scientific’ bent of mind with no discernible ethical 
or political interests—are with Anaximenes, It is most unlikely that Diogenes 
would take over the details noticed by Diller from a thinker with whose 
temper and fundamental doctrine he was so much out of line, Things com- 
mon to Heraclitus and Diogenes are much more likely to be detived by 
Heraclitus from Anaximenes, and by Diogenes either directly from Anaxi- 
menes or from intermediaries other than Heraclitus. 

31 Parm., 46 b, somnum ... Emp. et Parm. refrigerationem. Emp., A 85, 
E. òv dv dnvov xarapige . . . rf 82 mavredet Odvarov, Hippocrates, De Flat., 14, 
ó dmvos réduxey yxay, 

22 Attested, e.g. in galw, originally ‘shine’, derivatively, ‘bring to light, 
disclose, reveal’, Parmenides speaks of his dark form as wer’ d8aq (anknow- 
ing), B 8, 59. 
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he assigned them in the case of man? That the analogy between 
this cosmic fire and man’s fiery soul was so complete for him 
that it amounts to identity we know from B 36, where he says 
‘souls’ when he means ‘fire’; as Kirk rightly remarks (p. 341), 
‘Heraclitus has here put soul in the place of cosmic fire’. Re- 
nouncing the Milesian concept of an arche which ‘contains’ the 
world, he would have to give a physical explanation of the 
world’s ‘government’ by the arche in terms of the physical relation 
of fire to everything else in the world; and this he did, as we have 
seen, by imputing to fire the source of the common meastte 
whose preservation throughout all change ensures the ‘justice’ 
of all ‘strife’. This reconstruction, I submit, explains why fire 
should have in his system its otherwise inexplicable pre-eminence 
over water and earth; and it does so by showing how an idea, 
derived initially from Anaximenes, was grafted upon a concept 
of justice-in-strife developed from ideas supplied by Anaximander. 
Two other cosmological doctrines—his affirmation of the eter- 
nity of the world (B 30), and his denial of the infinity of fire and 
therewith of the sum-total of existence**—tell against both 
Anaximander and Anaximenes. Their significance is best appreci- 
ated in terms of his rejection of the Milesian axiom that the 
wotld is derived from and ‘governed’ by an everlasting and 
infinite substance which ‘contains’ it. For Anaximander the 
creative source of the world is wholly outside of it; for Anaxi- 
menes it is both in and beyond the world; for Heraclitus it is 
wholly within the world, which is itself the theatre of the cease- 
less and regular transformations of fire, therefore self-creating, 
self-governing, self-contained. He could thus transfer to the 
world that eternal life and youth which was always for the 
Greeks the unique privilege of divinity. To express this he 
employs in B 30 not only the solemn, traditional formula, ‘ever 
was and is and shall be’,2+ but also the new and proud affirma- 
23 Arist, Phys, 205 a 1-4; Theophrastus, Phys. Op., Frag. 1 (Dox. Grae 
p. 475); Diogenes Laertius, ix. 8. It is strange that this important doctrine 
should be so seldom noticed in the modern literature; Kirk is typical in 
ignoring it completely. It is briefly recognized in Zeller-Nestle, op. tita 
pp. 862-3, but with the suggestion that Heraclitus did not assert this doctrine 


explicitly; I see no reason for this opinion: he would have every reason for 
doing so against Anaximander and Anaximenes, if he did not believe in the 


infinity of fire. 
24 Reinhardt, pp. 10-11; also in his Parmenides (Bonn, 1916), p. 176, n. 2. 
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tion, ‘ever-living’, in place of the canonical negatives, ‘death- 
less, ageless’ (Anaximander, B 2, B 3) for which he had no 
use anyhow, since for him the condition of life everlasting is 
not deathlessness but life endlessly renewed by death in a process 
where youth and age are ‘the same’ (B 88). We do not know 
what form of expression he gave to his denial of the infinity of 
fire and the totality of being; all we learn from Aristotle and 
Theophrastus is that he did, without even a hint of his reasons, 
These we must reconstruct, and our only clue to them is in his 
new, anti-Milesian concept of the relation of the world-creating 
arche to its creatures, If the two are one, as in Heraclitus, then 
the arche neither need, nor can, be infinite. It need not, for 
no matter how limited may be its mass, its energy, ever-renewed 
by reabsorbing its own creatures, is inexhaustible, and thus suffi- 
cient to maintain it for all time to come. It can not, for it is 
interdependent with its creatures, and can be no mote infinite 
than they; if it were, the balance of their mutual ‘exchanges’ 
would be completely upset.25 

Finally, what of that doctrine in which his claim to originality 
centred, according to a widespread belief in antiquity,?° the unity 
of the many and the sameness of opposites? If, as Kirk says from 
time to time (e.g. pp. 121, 344, 402), this only meant for Hera- 
clitus that ‘opposites are essentially connected’ or ‘not really 
disconnected’, how could we think of it as Heraclitus’ ‘great 
discovery’ (Kirk, p. 344)? That the many and different things 
which compose the world are all essentially connected, so much 
so, that they are all one and the same thing, is the rudimentary 
truth about the world as conceived by Anaximenes.27 When 


2s One might still ask why the creatures too could not be infinite. The 
question could hardly have bothered Heraclitus. He must have assumed, as 
did every known thinker of classical Greece, that the visible world is finite in 
extension; the only thing ever held to be infinite was something either 
beyond the visible world, as for the Milesians and many others after them, or 
of a different order of being from it, as for Melissus, who was also the first to 
offer a formal argument against the possibility of more than one infinite 
being (B6). 

26 CF. Philo, Quis rer. div. haer., 212-13 ty yàp 7ò e dudoty ray evavrlaw . . . ob 
ror’ torw č gacw “EMnves... ‘Hpdxderov Kepdraov rûs adrod mpoornoduevov 
girovodlas abxeiv ùs ed" eipéoe Kawi}; 

27 And is spelled out in the only exposition of this type of cosmology avail- 
able to us in extant fragments, that of Diogenes (at B 2). 
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Heraclitus declared that ‘all things (come) from one and one 
from all’ (B 10) or even that ‘all things are one’ @ 50), he was 
saying something with which Anaximenes would have agreed 
as a matter of course. But the difference would still be enormous. 
The sense of the unity of all things would be both lucid and 
prosaic for Anaximenes: simply, that all things are differentiations 
of air.28 Heraclitus’ speculative imagination transforms this 
straightforward cosmological theorem into an assertion of the 
unity of all differences whatever, including moral ones, and pur- 
sues its consequences to that reckless and bewildering conclusion 
that ‘for god all things are fair and good and just’ (B 102) which, 
if true, would be fatal for all morality, not excepting his own.?? 
I cannot discuss here the fragments which assert this and other 
aspects of the most paradoxical of all his doctrines and explore 
its connection with the doctrines of the justice of all strife and 
palintropos harmonia, Of Kirk’s interpretation of these fragments 
I shall merely remark that it is sober and sensible throughout, 
and that its only fault is to discount that part of their sense which 
is inherently obscure and, so far as it is clear, profoundly dis- 
turbing not only to the moralist but also to the logician. It 
proved disturbing enough to the latter to provoke in Parmenides 
a reaction, violent in the extreme,3° yet immensely fruitful, for 
it issued in a doctrine of Being which served as the foundation 


28 For an excellent statement of this aspect of Heraclitus’ relation to Anaxi- 
menes, see Cherniss, pp. 14-15 of this volume. 

29 Kirk (pp. 180-1), following Wilamowitz and others, argues that the 
second part of the fragment, dvðpamo: 5è å pèv ddixa dredipaow å 52 ŝixara, can 
hardly be wholly authentic; sredjgacr, though barely possible, is most 
unlikely for Heraclitus, Kirk underwrites Mazzantini’s suggestion that the 
original read something like dvOpdmos 5¢ å pay dduxa å ôè Sixaca, With all this 
I agree, But what follows for the sense of the whole fragment; Man’s 
wisdom is to god’s what an ape’s is to man’s (B 83); since men’s moral 
distinctions do not exist for god (first sentence of B 102), must they not be 
ultimately illusory? I fail to see how this difficulty is solved by Kirk's 
elucidation: moral distinctions, he says, submerged only for (god’s) ‘syn- 
thetic? view, are still ‘necessary’ and ‘legitimate’ for the ‘analytical’ view 
(man’s), pp. 180-1. But what Kirk calls the ‘synthetic’ view is ‘wisdom’ for 
Heraclitus (B 50)—not only for god, but for man too so far as he can reach 
it. Hence the wiser man becomes, the closer he comes to the view that ‘all 
things are fair and good and just’, and if this does not make moral distinc- 
tions illusory, I do not know what would. 

30 Cf, Cherniss, pp. 19-22 of this volume. 
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of the great cosmological constructions of Empedocles, Anaxa- 
goras, and the atomists. In a singularly Heraclitean turn of events, 
Heraclitus, ignored in Ionia?! by the best minds of the generation 
that followed him, lived in them only through the death of his 
own system in Parmenides. 


31 I say ‘Ionia’ to allow for some Heraclitean influence on Empedocles 
(see pp. 67-69 above), though it is subordinate to that of Parmenides, In 
Ionia itself not one of Heraclitus’ distinctive doctrines is conserved by 
Anaxagoras or Leucippus; so far as we know, they do not even acknowledge 
their existence by a word of refutation, Democritus must have known inti- 
mately Heraclitus’ book, for it influenced his style (E. Norden, Antike 
Kunstprosa, I (Berlin, 1915], 22-3) and doubtless also some of his ethical 
reflections, but he too writes cosmology and ontology as though Heraclitus 
had never existed. The only possible anti-Heraclitean polemic is Melissus, 
B 8 (so Kirk, p. 140), a feeble echo of Parmenides’ great assault, i 
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